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designed to be different! 


And it is different with the simple, clean beauty of 

its uncluttered front! Notice: No hinge shields. 

The secret: Continental's exclusive “Hidden Hinge” 
construction that guarantees rugged wear with a 
streamlined, feminine look! Something else: Madam X 
can be dressed up easily with trim. A simple operation 
with no hinge shields to mount over. Yes, Madam X 
was designed to be different, designed to be 

beautiful, designed to please. She'll like 

the all-new, all-zyl Madam X! 


MADAM X FEATURES 

9 new colors: Brown mist, Blue mist, 

Ebony, Gold on Ebony, Wine on Crystal, Blue Grain, 
Brown Pearl on Crystal, Cherry Gold 

and Golden Brown Pearl. 

Temples : 6 Continental Temples (5 barrel 

hinge, butt joint) fit Madam X. 


EYE AND BRIDGE SIZES: 


18 20 2 
18 20 2 
20 22 24 


“HIDDEN HINGE” 
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FRONT 
VIEW: 


No shield. Clean lines. 
Simple to mount trim. 
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“Hidden hinge" em- 
bedded and concealed 
in zyl. 100% guarantee 
against break out. 
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INDIANAPOLIS 


) of Quality 


Made in U.S.A. 


From Art-Craft to you: 

beauty and fashion that appeal... 
ornamentation that delights . . . 
Art-Craft construction that 
delivers the utmost in 

satisfaction. Luxury Lady 

is a brilliant achievement 


in eyewear styling! 


Sculptured one-piece keyhole bridge gives best 
fitting qualities. Pads are thin for easy adjustment. 


Stainless steel eyewire screw 
fits into special threaded 
bushing for tight, permanent 
closure. Temples and lenses 
can be removed independently. 


On model: Luxury Lady with hand engraving 


ART-CRAFT OPTICAL CO., INC. 


MANUFACTURER 
P.O. BOX 1908 ROCHESTER 3,N. Y. 


THE NEW | 
~ 


PANOPTIK is the 


because only PANOPTIK has all 


of natural vision... 


Jumpless passage from near point 
to far vision. Proximity of optical centers virtually 

eliminates displacement, makes Panoptik the 

“easiest to get used to” bifocal. 


Balanced viewing The greatest reading 
width is at the top where it is needed, yet segment is so 
shaped as to retain maximum area in the distance field. 


Ease of seeing = There are no straight 
lines or sharp corners in the natural cone of vision. . . 

nor in the Panoptik segment! Round corners and gently 
lifted top line minimize reflections, are pleasing 
in appearance, always recognizable. 


NEW! HELPS YOU INTERPRET THE BIFOCAL STORY 


Just off the press, a new visual aid to 
f <P * patients’ understanding of presbyopia, 

> and the benefits to be derived from your 
services in prescribing and fitting modern 
natural vision bifocals. Use it in 
refracting room, at fitting table—or for 
patients’ perusal in reception room. 

Ask your supplier for a copy. 
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“natural vision’’ bifocal 


the BIG 4 FEATURES 


Full, clear wide-angle vision 
is a benefit of exclusive Orthogon corrected curves . . . 
in premium quality B&L ophthalmic glass . . . 
and in a full range of needed powers and adds. 


Standardize on Panoptik. 
...in white, Soft-Lite 
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QUALITY waxes tHe 
; we FITTING - SELLING and WEARING. 


piastic CONTACT LENSES 


MAKE LENSES OF UNEXCELLED 
QUALITY YOURSELF 


For generating concave or convex radii up to 25 mm. Tool is 


adjustable vertically and horizontally for perfect centering. 
Slides provided with adjustable micrometer stops and all dials 
graduated to .01 mm. The upper slide is used to turn the desired radius. The lower slide regu- 
lates the depth of cut on center thickness of the lens without affecting the radius. 


WE SUPPLY EVERYTHING 


The lens making unit consists of the radius 
turning machine and a lathe for polishing, 
complete on one bench, ready for immediate 
use. We also furnish lens blanks, polishing 
laps and all accessories required for making 
a lens. This same equipment is used by lead- 
ing laboratories throughout the country for 
making high quality contact lenses. 


SOLEX LABORATORIES, INC. 
Representatives 


530 N. La Cienega Blvd. 
Los Angeles, California 


Send for special descriptive literature on radius turning machine, laboratory tools and accessories 


LOUIS LEVIN & SON, INC., 3610 South Broadway, Los Angeles 7, California 
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1,000,000th Pair of 
Tillyer Executive Lenses 
Honored by Franklin Institute 


The bifocal lens has come a long way since 
Benjamin Franklin fashioned the first 
crude pair back in 1784. 

This fact was dramatically emphasized 
last month when the 1,000,000th pair of 
Tillyer Executive Lenses was accepted for 
permanent exhibit by the Franklin Insti- 
tute of Philadelphia. 

Based upon Franklin’s original idea, the 


Executive Lens has won outstanding recog- 
nition throughout the optical world. It 
offers widest visual field, completely elimi- 
nates “image-jump,”’ and is marginally 
accurate to the fullest extent. 

The Executive has realized more com- 
pletely than any other lens in its field, the 
ideals for better multifocal vision pioneered 
by Benjamin Franklin 175 years ago. 


American © Optical 


COMPANY 
Since 1833 ... Better Vision for Better Living 
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The Right Eyewear at the Right Time 


Occupational Vision Begins at Home 


In hobbies or work about the home 
in this do-it-yourself age, many of 
your patients are just as exposed to 
eye hazards as industrial workers. 


Whose Responsibility Is It? 


Chances are your patients are un- 
conscious of these “home grown” 
hazards. Does your patient history 
investigation explore this vital area 
of functional vision? 


Based upon real need, prescribing 
for protection in addition to correc- 
tion is a rewarding area of service 
for the practitioner. 


Suggestion: Set an example. Wear 
safety glasses in your own avocations 
where eye hazards may occur. 


New Safety Eyewear Kit now available 


Now Titmus puts the practitioner 
in position to assume his proper 
role in Occupational Vision, with a 
line of safety eyewear available only 
on professional recommendation. 
Write today for information. 


“The Golden Link to Complete Service” 


TITMUS OPTICAL COMPANY, INC, 
PETERSBURG, VIRGINIA 
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The Authentic Harrington-Flocks® 
B U O N 3- Minute Test 


>RESENTS— 


THE CLINICALLY PROVED MULTIPLE PATTER 
VISUAL SCREENER---AND TANGENT SCREE 


NOW YOU CAN USE THE ONE AND ONLY AUTHENTIC FEATURES 
CLINICALLY PROVED HARRINGTON-FLOCKS Pointer Needed—No Special Instructions 
MULTIPLE PATTERN VISUAL SCREENER | YOUR Ultra-Violet of controlled wave length and intensi 


OFFICE. Cold cathode high pressure mercury lamp 

Several thousand doctors already use this equipment as well as Sclentifinaty designed pattern and image sizes 
many leading hospitals and clinics. Now you can use this simple Precision timed for accurate /4-second flash 
test on every patient! Already in use in thousands of doctors’ 
offices, hospitals and clinics. Nationally 
proclaimed in professional journals and 
newspapers from coast to coast. Simple to 
use. Requires only 3 to 5 minutes per 
patient. You owe it to every patient to 
make this reliable and fast glaucoma aE 
screening test. violet products for professional use 


ASK YOUR DEALER OR WRITE and the famous BURTON BLACKLIGI 


* Doctors Harrington and Flocks are the 
inventors of this famous method and neg craig naam FOR FITTING CONTACT LENSES. 


screener, covered by U.S. Patent No. Screener—An Ev — by Lt. George 
2835162. F. Hilton, M.S.C U.S. Army Hospital PRICE $149.50 f.0.b. Factory 


Eye Clinic, C amp "Waters, Texas. 
Floorstand Model No. B-101, Price $197.50 F.0.8. Factory 


BURTON MANUFACTURING CO. 


2520 Colorado Avenue, Santa Monica, California 


Finger-tip control for constant or 
flash illumination 

Accommodates replaceable individual 
Tangent Field Charts. 

World’s largest manufacturer of ultra- 
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BIND "EM eee 
and you'll 
find them! 


Keep your copies of the AMERICAN JOURNAL OF OPTOMETRY 


AND ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY 
always available for quick, easy reference in attractive book form. 


January through December, 666 pages, (12 issues) bound in the best grade buckram, 
imprinted with your name on cover for $4.15. Annual index at back. 


Ship your 1958 Journals to us by parcel post. We will return your bound volume 
within 30 days. 


Full remittance must accompany order. 


PUBLISHERS’ AUTHORIZED BINDERY SERVICE 
5811 West Division St. Chicago 51, Illinois 


THE WOLFE TONOMETER 


for the measurement of increased intra-ocular pressure as 
in glaucoma. 


It may be used for the detection of abnormal diurnal vari- 
ations, marked differences in comparative pressure of the 
two eyes and in conjunction with optometrically applied 
provocative tests, all indicative of incipient glaucoma. 


A brochure describing the specific instrumentation and 
summary of research will be sent upon request. 


The Wolfe Tonometer is available in limited quantities, and 


may be purchased directly. 
F.0.B. CHICAGO 
DEPARTMENT OF CLINICAL RESEARCH 


Illinois College of Optometry 
Technology Center 
3241 SO. MICHIGAN AVE., CHICAGO 16, ILLINOIS 


NOW AVAILABLE TO THE OPTOMETRIC PROFESSION: 


The use of the Wolfe Scleral Tonometer has been validated 
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simply beautiful... 


IN THE [NEW] SATIN FINISH! 


*Rhinestone studded anodized aluminum plaques and temples. 


LIBERTY 


21 Beach Street 
Newark 2, New Jersey 


In 6 Finishes: Satin Mink, Satin Slate, Satin Black, Satin Gold, Satin Blue, 
Satin Silver. On 4 Chassis: Crystal, Brownsmoke, Bluesmoke, Gunsmoke. A total 
of 14 scintillating color combinations! 


Ask your supply house representative to show you the complete L500 Series. 
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A SIGNIFICANT NEW 
SHURON BROWLINE® FRAME 


As the one best way to fit a pair of lenses—for comfort, 
for appearance, and for seeing—the Browline” 

frame has become the choice of the profession. 

For example, more Ronsirs have been used for more 

men than any other frame of any type. And the preference 


has increased every single year since its introduction. 


With the superiorities of the combination so universally 
established, Shuron’s all-new Rondon, which offers 

all of the advantages of the Browline” frame 

together with a new choice in styling and features, 
represents another most significant development 


in the history of modern eyewear. 


Geneva, N. Y. 
SHURON OPTICAL COMPANY Rochester, N. Y. 
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make 
protection 
a part of 
every 

C prescription 


BeNson’s HARDRy sAFeTyY LENSES! 


Eyes worth correcting are worth protecting. Every one 
of your patients deserve maximum safety from dangerous and 
costly lens breakage. Benson’s HARDR«x safety lenses — 
ground to a formula-determined thickness and scientifically 
heat treated — are toughened to resist impact. 


To impress on your patients that you've prescribed the 
ultimate in lenses for them, the identifying tag shown at left 
is attached to each pair of genuine HARDR«x lenses. 
Your patients will appreciate your thoughtfulness in 
prescribing this extra protection . . . and will tell 
their friends of your quality service. 


Join the growing number of doctors who specify HARDRx 
regularly. Remember: HARDR«x prescriptions receive 
the same prompt handling. 


1913-1959 ... Our 46th year 


BENSON OPTICAL COMPANY 


Executive Offices * Medical Arts Building, Minneapolis 
specialists in prescription optics since 1913 


COMPLETE LABORATORIES CONVENIENTLY LOCATED IN UPPER MIDWEST CITIES 
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THE EVOLUTION OF CORNEAL CONTACT LENSES* 


Robert Graham? 
Pasadena, California 


Corneal lenses are the smallest, the least visible and in certain 
optical respects the finest of all devices for correcting faulty vision.** 
They have come to occupy a predominant place in the work of pro- 
viding normal vision without spectacles. Their growing importance 
makes it appropriate to inquire into the origins and development of these 
very useful ophthalmic devices. 

DA VINCI 

So far as the known records reveal, Leonardo da Vinci was the 
first person to conceive of neutralizing the cornea and substituting for 
it a new refracting surface. About A. D. 1508, he described several forms 
of contact lenses which would accomplish this result.' Some of his devices 
were enormous and complex; some were tiny and simple. He did not 
describe corneal lenses but did suggest the principle upon which they, 
as well as scleral contact lenses, function. Accordingly, both types of 
contact lenses may be said to have had their inception with da Vinci. 
Figure 1. 

DESCARTES 

The first individual to place a lens directly upon the cornea, with- 
out scleral contact, was René Descartes. In 1636 he described and 
illustrated a contact lens as one of his “‘Ways of Perfecting vision.’'? 
Concerning his illustration, shown in Figure 2, he wrote: 


“If one applies directly against the eye a tube full of water, like E F. at the end 
of which there is a glass G H I, whose shape is exactly like that of the skin B C D 
there will no longer be any refraction at the entry of this eye 


The tube full of water must have required external support, instead 
of being self-supporting as present corneal lenses are. However, had 
Descartes shortened his column of water as much as possible—that is, 


*Read at the Fifth International Congress of Contact Lens Specialists. Munich, Germany 
1958. Submitted on November 15, 1958. for publication in the February, 1959 
issue of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN 
ACADEMY OF OPTOMETRY 

+Optometrist. Associate Professor. Los Angeles College of Optometry. Special Lecturer 
in Physical Optics, College of Medical Evangelists, Los Angeles. Fellow. American 
Academy of Optometry and Diplomate, Contact Lens Section, American Academy of 
Optometry. 

**Corneal lenses induce a minimum of aniseikonia in cases of anisometropia; they induce 
fewer prismatic effects than do spectacle or other contact lenses: with them the 
optical irregularities of corneas are most completely neutralized, resulting—in certain 
cases—in better visual acuity than is attainable with other corrective means 
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WR 


WATER 


Fig. | A hollow glass semispheroid filled with water. One type of contact lens 
illustrated in da Vinci's Folio 7, V. Among other types suggested were “‘little round 
ampules’ to be cut in two and filled with water, “if you want to look with only 
one eye 


until there was only a capillary layer of tear fluid left, thus eliminating 
the tube—and had he reduced his lens element to a small meniscus, shaped 
as he specifies, exactly like the cornea, he would have had a typical 
corneal lens. He actually had a grossly elongated corneal lens resting 
within the limbus of the eye. His proportions were poor, but his prin- 
ciple was quite correct. The evolution of corneal contact lenses, as dis- 
tinct from sclerals, begins crudely but unmistakably with Descartes.* 


HERSCHEI 
Sir John F. W. Herschel wrote in 1827 :* 


The strict method, applicable in all such cases (of irregular cornea), would 
be to adapt a lens to the eye, of nearly the same refractive power and having its surface 
next to the eye an exact intaglio facsimile of the irregular cornea. while the external 
should be exactly spherical of the same general convexity of the cornea itself: for it is 
clear, that all the distortions of the rays at the posterior surface of such a lens would 
be exactly counteracted by the equal and opposite distortions at the cornea itself 

Should any very bad cases of irregular cornea be found, it is worthy of con 
sideration, whether at least a temporary distinct vision could not be procured. by 
applying in contact with the surface of the eye some transparent animal jelly contained 
in a spherical capsule of glass: or whether an actual mold of the cornea might not be 
taken and impressed on some transparent medium.” 


There is nothing in Herschel's writings to show that he con- 
sidered any contact other than corneal contact. For optical purposes, that 
is all that is necessary. Herschel has a place in the evolution of corneal 
lenses, not because he made corneals, or described them as such, but 


*The following criteria serve to distinguish between scleral and corneal contact 
lenses: Scleral lenses *!ways contact the sclera; corneal lenses always contact the cornea 
Sclerals may alse contact the cornea, but only secondarily. Similarly. corneals may con 
tact the scler. out only secondarily. Sclerals may employ fluid or be fluidless (that is. 
use no fiaid other than tears). The same is true of corneals, (Descartes is an example 
of a fluid corneal lens). Typical scleral contact lenses have a central optical zone. sur- 
rounded by a flattened zone or flange shaped to rest upon the sclera. Corneals may 
possess a peripheral bevel or flattening on the inside surface, but in them a true 
scleral flange is invariably absent 
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Fig. 2. Corneal contact lens illustrated in Descartes’ La Dioptrique, Discourse VII 


because his sound and widely circulated proposals pointed out that 
corneal lenses, as we know them today, were possible. 


1888 

The above concepts notwithstanding, the first contact lenses known 
to have been worn beneath the eyelids were not devised until 1888 
The year was a momentous one in the history of visual correction. At 
that time two men, in different countries, and each unaware of the 
other, invented adhering lenses which could be worn in contact with 
the eyes. The ferment of circumstance, which so often brings new ideas 
into being simultaneously in different parts of the world, had generated 
a new way to correct defective vision in mankind. 

FICK 

Of the two men, A. Eugen Fick was the earlier, by a slight margin, 
to publish his results. In a remarkable treatise titled: “A Contact 
Spectacle,"’* he described the first powered contact lenses known to have 
actually been worn. From his treatise we quote the passages which 
describe the lenses he used. A literal rather than a literary translation 
is employed so as to carry over into English his exact meanings. On 
page 280 of the journal in which his article appears is the following 
Passage: 

" it is certainly not superfluous to look for another means (than spectacles) 
to correct the different types of irregular astigmatism. The most radical means would 
obviously be to substitute for the cornea another regularly curved surface. This can 
really happen now, and I shall show in these papers that I have succeeded to exclude 
the faulty cornea from its total dioptrical powers with a very small glass bow! and 


to increase the minimum visual acuity of an eye from 1/30 to 1/6 without contraction 
of the visual field.’ 


On the next page he writes: 


‘The contact spectacle consists of a thin, very small glass bow! bounded by con 
centric and parallel sphere segments.” 


A bowl bounded by concentric and parallel sphere segments can 
only have the simple form characteristic of corneal lenses. It could not 
have the scleral flange or compound construction found in scleral con 
tacts. Figure 3 diagrams what Fick has here specified. When Fick later 
(his page 285) mentions scleral contacts, he describes them as quite 
different from the above lens. 
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Fig. 3 A thin. very small glass bow! bounded by concentric and parallel 
sphere segments.” 


He continues: 


The same is placed on the eye. and the space between the little glass and the 
eyeball is filled with a liquid which has the same refractive index as the cornea. 

| began my investigation to determine through animal experiments whether or 
not and for how long one may place a contact lens onto the eyeball without the same 
receiving damage. As experimental animals, large rabbits proved themselves prefer- 
entially suitable. From one of those animals, | lifted away the lids and nictitating 
membranes of the eyeball and filled the pocket so obtained with a paste of gypsum 
(plaster of Paris). After congelation has taken place, such a mold of the eyeball 
shows that the radius of curvature of the cornea does not differ essentially from that 
of the sclera and that the eyeball of the rabbit is a practically perfect sphere. There 
after | had very small glass basins blown after these gypsum casts, whose shape became 
ever simpler, until finally after numerous trials, | abandoned the casts completely and 
was satisfied with preparing glass bubbles of 21, 20 and 19 mm. diameter and to 
break off a segment. the base of which had only a few mm. distance from the middle 
point of the sphere. From a great number of such very small bowls, I selected then 
for each individual rabbit the one most suitable.” 


Here it is unmistakably clear that many of the structures which 
Fick used in his early investigations were simple segments of hollow 


glass spheres. Fick states further (page 284): 

May we assume now that the human eye will react to the contact lens in the 
same manner as described above for the rabbit eye? The practical usability of the 
contact lens would then be beyond questioning! To prepare contact lenses that fit a 
human eye. I again made gypsum casts—naturally from cadaver eyes. The cast of a 
human eye shows very plainly that the cornea is a spherical segment with a smaller 
radius of curvature than the rest of the eyeball. . . . I had first of all a glass bubble 
prepared which fitted the periphery of the gypsum cast; then one spot of the glass 
bubble was heated anew and a protrusion blown out; the protrusion, after cooling. 
was marked off with an oval line and broken off along this line, finally the broken-off 
edge was melted round 

Fick repeated the word “‘protrusion,”’ thus emphasizing that only 
the protrusion was used. He was still making lenses without a scleral 
flange. He then continues: 

Such an obviously still rather imperfect bowl was placed by Professor Gaule, in 
whose Institute | conducted my investigation, in the conjunctival sac of my left 
eye. and | wore it for two hours without any other subjective complaint but some 
lacrimation. of course not over the cheeks but only into the nose. A moderate injec 
tion was observed objectively. which was stronger at the beginning of the experiment 
than towards the end and disappeared extremely rapidly after the removal of the glass. 
The liquid between the cornea and the glass remained perfectly clear. 3 


He makes it clear that he himself initially wore a simple lens 
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produced by cutting off a blown glass protrusion. Then he introduces 


a new and different concept: 

“Other people, too, were now ready for the experiment, and since the subsequent 
experiments were even more favorable than the first with regards to the subjective 
and objective disturbances and since it was determined that the contact spectacle adheres 
to the eyeball and thus retains the liquid extremely well and follows all movements of 
the eyeball without other movements on its own except some occasional rotations around 
the longitudinal axis of the eyeball, I decided to prepare the contact spectacle in an 
optically usable form; that means to have it ground. Unfortunately, all prerequisites 
were lacking here in Zurich, and I contacted via letter Professor Abbe in Jena, asking 
him to have some contact spectacles made for me. He was good enough to satisfy my 
request. The specification which so far was found most satisfactory for the prepara 
tion of contact lenses reads as follows: 

“A glass cornea of 8 mm. radius of curvature sits with a base of 7 mm. radius 
(14 mm. across) on the glass sclera; the latter is } mm. wide and corresponds to a 
sphere with a radius of curvature of 15 mm.; the glass cornea has parallel walls 
ground and polished on the in- and out-sides: similarly, the free edge of the glass 
sclera is also ground and polished: weight of the contact lens, approximately 0.5 g. ” 


Here Fick gives a clear description of a scleral contact lens. It 
occurs in his article in quotation marks, indicating that he was using 
the specifications of someone else, perhaps Abbe. It is worth noting 
that the compound lens described here cannot be the same as the simple 
segments of spherical glass bubbles described earlier. Fick's statement 
of preference for the scleral lenses, which were secured from Jena and 
which Fick says were ground and polished,* serves to emphasize the 
difference between these lenses of compound construction and the earlier 
lenses cut from round glass bubbles, or from a glass protrusion, blown 
in Zurich. The difference between his early and later lenses is dia- 
grammed in Figure 4. 


Fig. 4. Left. early Fick lens, (blown and cut in Zurich). Right, later and preferred 
Fick lens (obtained in Jena) 


It is not difficult to see why Fick preferred lenses with scleral 
flanges, once he had access to them. We know from simple physics 
that the addition of these flanges provides better support and distribu 
tion of the lens weight than can be achieved with simple corneal-type 
lenses. Weight was always an essential detriment to corneal lenses so 
long as there was only glass from which to make them. 


*In a later paper® Fick says that he learned. subsequent to the writing quoted 
here. that ‘‘the glasses from Jena were not ground but only very well blown 
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Friedrich Miller of Wiesbaden, writing at the University of Mar- 
burg in 1920," recorded the dimensions of some of Fick's corneal lenses: 

Completely new ways for the correction of refractive anomalies of the cornea 
were undertaken by A. E. Fick in the year 1888. He eliminated the optically useless 
cornea from the dioptric system and substituted for it a spheric-anastigmatic glass 
cornea—contact spectacle—which is directly placed upon the cornea and is held fast 
on the same by adhesion and capillary attraction of the tear fluid in all motions of the 
eyeball. This idea of A. E. Fick's, to replace the conical cornea by a new one made 
out of glass, has with time become fundamental for the correction of keratoconus. The 
contact spectacle consists of a thin sphere of glass of about 8 mm. radius of curvature 
with parallel surfaces and a basal diameter equal to that of a natural cornea.” 


The above leaves no doubt that Fick's sphere segments were not 
larger than a cornea, were placed directly upon the cornea, and were 
true corneal lenses. Thus the writings of Fick and Miiller establish 
without question that Fick was the first inventor of corneal contact 
lenses. * 

Miller emphasized the distinction between Fick's corneal lenses 
and the scleral lenses obtained from Abbe by noting: 

From Professor Abbe in Jena. A. E. Fick received, at his request, contact 
spectacles provided with a narrow scleral part. which were reduced to the following 
specification (Miller then quotes. word for word, the same description of a scleral 
lens which Fick quoted on page 285 of his article and which is tentatively ascribed to 
Abbe. This passage has already appeared above.) 

Perhaps the first man to work with contact lenses in the United 
States was Donald O'Rourke. He, too, knew about Fick's early corneal 
lenses, for in 1928 he described them to the Academy of Ophthalmology 


and Otolaryngology in these words: 

The contact glass for the optical correction of keratoconus was devised by Fick 
in 1888 The glass was properly called a contact glass. in the strict sense 
of the term, because the thin shell of clear glass was placed on the corneal surface with 
only a thin film of fluid intervening. In its peripheral portion, this glass rested on 
the peripheral portion of the cornea 

O'Rourke then emphasized the distinction between Fick's corneal 


lenses and the broad-flange scleral lenses of a later day by stating: 

The first contact glasses which were subjected to prolonged clinical uses, and 
which aroused widespread theoretic and clinical investigation, were made by Miiller of 
Wiesbaden. The Miller device was made of blown glass. It consisted of a thin shell 
resembling an ordinary prosthesis. This was an improvement over the Fick glass, in 
that a flange was added which was designed to fit the sclera. The flange formed a 
base which supported the corneal segment and raised it from direct contact with the 
cornea. This improvement enabled the glass to be worn comfortably.”’ 

KALT 

On March 20, 1888, P. Panas presented to the Academie de Mede- 
cine in Paris a report concerning a lens devised by E. Kalt. The report 
was published in the Bulletin of the Academie.” The most pertinent 


passages state: 
The method which Mr. Kalt presents (for correcting conical cornea) has the 


*Fick may also. of course, be regarded as the inventor of scleral contact lenses? and 
the originator of the term ‘‘contact spectacle’’ (Contactbrille) 
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advantage of correcting the cornea immediately, through suppression of the cone and 
correction of the anomaly of refraction. It consists of the use of glass shells, similar 
to those which are sometimes employed in the treatment of symblepharon. These glasses. 
the size of enamel shells which serve for ocular prostheses, have a radius of curvature 
similar to that of the cornea. They are well borne for several hours by this membrane, 
and the feeble irritation which these provoke subsides quickly after their removal. They 
follow the motions of the eye and adhere nicely to the bulb thanks to the atmospheric 
pressure. The cornea, being very thinned, conforms exactly to the concavity and finds 
itself, from so doing, straightened out. If the curvature of the glass is correctly chosen 
one can bring about a state of emmetropia and, what is the important thing, the vision 
is improved over the whole extent of the visual field. 

“A patient who could hardly count fingers shown to him at 50 cm. distance 
saw his vision improved immediately in this way, so that he could read at a 5 M 
distance letters of 26 mm. height. He could also read then a newspaper 

‘Thus the optical correction is brought about in a manner quite satisfactory. The 
future only will show to what degree the effect is curative. These results. obtained in 
the Poor People’s Clinic on two patients, said M. Panas, were ready to be published 
when a paper by Dr. Fick was brought to our attention. which appeared in the Archiv 
fur Augenheilkunde, the copy of March. 1888. The author. who has employed a similar 
method, has arrived at absolutely the same results as far as keratoconus is concerned 


Ocular prostheses of a size sometimes employed in the treatment of 
symblepharon are smaller than regular prostheses, else there would have 
been no occasion to mention this special condition. As others will show 
more specifically in the following paragraphs, Kalt, like Fick, used 
corneal lenses. However, unlike some of Fick's corneal lenses, Kalt’s 
pressed against the conus, instead of arching over the center of the cornea. 
Since Kalt fitted his lenses flatter than the corneas, a capillary layer of 
tears accumulated in and near the contact zone. Consequently no fluid 
—other than the natural tears—was required. 

In 1893 M. A. Chevallereau reported as follows a discussion at 
the Society of Ophthalmology of France:'” 


Mr. Abadie to better his condition (keratoconus), I recommended the 
patient to wear the contact lenses recommended by Mr. Sulzer. He is very satisfied 
with them.” 

Mr. Kalt: I will allow myself to remind Mr. Abadie that the optical treatment 


of keratoconus has been simultaneously recommended by Mr. Fick. in Switzerland. and 
by myself in France about 1887, through a communication to the Academy of Medi 
cine, and not by Mr. Sulzer.” 

Mr. Sulzer: “The idea of applying lenses to the cornea is much older than 
Mr. Kalt thinks. It dates from the past century. But the practical realization of the 
idea has encountered great difficulties. The lenses used by Mr. Fick gave insufficient 
optical results because of the irregularity of their surface, and Mr. Kalt's lenses. because 
they lacked a scleral flange. adhered too little to the eye to be useful.” 

Mr. Kalt: Mr. Sulzer says that my shells adhered insufficiently to the cornea 
and did not lie close. Mr. Sulzer does not seem to take into account that adherence 
is obtained by atmospheric pressure. just as it happens for two wet glass plates , 


Victor Much wrote in 1932:" 


“Pick with his first publications on contact lenses forestalled the almost 
simultaneous independent experiments of Kalt and August Miiller Kalt, whose 
experiences were reported by Panas in March. 1888. to the Academie de Medecine de 
Paris, used ground contact lenses without scleral rims for the correction of keratoconus 


In 1937 Emile Haas wrote in the Bulletin of the Societe d’Oph 
talmologie de Paris:'? 


61 


r- 
" E 
‘ 
‘ 
= 
| 


EVOLUTION OF CORNEAL CONTACT LENSES—GRAHAM 


After his first experiments,* and to have, as he says a ‘better transparency,” Mr. 
Kalt asked an optical glass manufacturer to construct for him ‘thin cut crystal glasses, 
built according to the curvature of the normal cornea as measured with Javal’s oph- 
thalmometer and checked on a casting of corpse's eye.. Thanks to Mr. Kalt, I had the 
possibility to examine the plaster cast and also three of the glasses that were delivered 
to him. These glasses consisted of corneal parts only, segments of spheres, whose 
diameters at the base were 11, 11.5 and 13 mm., respectively. Examined with the two 
faces in air, they have convergent effects of approximately 1.5, 1.5 and 2 diopters, 
respectively. Their polish is satisfactory, their refraction very regular. Examined in 
Javal’s ophthalmometer all three show an anterior face free of astigmatism and a radius 
of curvature of 7.9 mm. Evidently they were ground, probably all three by means 
of the same ball and the same basin. The difference in their power must be due to 
the slightly different thicknesses. Mr. Kalt did not tell me which optician had made 
them 

It is evident that they must have held—if they held—only by atmospheric pres 
sure, since their diameter is precisely of the order of magnitude of the palpebral opening 
The difficulties of their removal, which were indicated by Mr. Kalt, are thus explained 


as are also the difficulties of their insertion. It is probable that one and the other 


might have been greatly facilitated by pneumatic suction 

In the above, Haas recorded explicitly the principal specifications 
of certain early corneal lenses. It is worth noting that lenses to these 
same specifications came into common use when corneal lenses were later 
re-introduced in plastic. Kalt had arrived at modern corneal lenses even 
while he had only a heavy, poorly suited material from which to make 


them. 

Joseph Pascal of New York City wrote in 1941:' 

There was one other worker who is sometimes mentioned as having pioneered 
independently in contact lens work at about the same time. This was an optician, | 
Kalt, who ground some small contact lenses for keratoconus. His lenses just covered 
the cornea, apparently had no scleral flange. and were designed not only to improve 
vision, but also to exert pressure against the eye and thus reduce the corneal pro- 
trusion. Some of his work was reported by Dr. Abadie in 1893." 


In 1942, Theodore Obrig of New York published in his book 


‘Contact Lenses,’’'* the following paragraph: 

E. Kalt—About the same time that August Miller (1889) was experimenting 
with contact lenses, an optician, E. Kalt. independently carried on an investigation of 
his own. He ground some small! lenses to correct keratoconus which had no scleral band, 
and rested at the edge of the cornea. They were designed to exert some pressure on 
the apex of the conus in an attempt to reduce the ectasia as well as to correct the visual 
error. As might be expected. they were unsuccessful.’ 

In 1946, W. G. Kett stated before the Association for the Advance- 
ment of Science of Australia: 

E. Kalt seems to have confined himself to the problem of keratoconus, for which 
he produced lenses without scleral bands and which exerted pressure on the apex of 
the cornea.!* 

Thus we find from early ophthalmic literature that Fick and 
Kalt, the two independent inventors of adhering contact lenses, both 
began their work with simple corneal lenses. Fick finally preferred 


narrow-flange scleral lenses: Kalt went on to procure carefully ground 


*A communication from R. A. Dudragne of Paris. who knew Kalt. states that 
Kalt’s first experiments were made with segments cut from the bottom of test tubes 
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and polished corneal lenses which would be indistinguishable from 
many corneals worn today, except that they were made of glass. 
ORIGIN OF THE TERM CORNEAL LENS 

The first use of the term corneal lens appears in the year 1889. 
In his doctoral dissertation, written in that year, August Miller employs 
the word “‘Hornhautlinsen’’ (corneal lenses) .'® 
ZEISS 

In the course of improving the form of spectacle lenses, leading 
technicians at the Carl Zeiss Optical Works in Jena made themselves 
artificially far-sighted, near-sighted, and astigmatic with corneal lenses. 
In this way they could better test the effectivity of the new types of 
spectacle lenses on which they were at work. These men wrote: 

“In the year 1912, M. v. Rohr and W. Stock suggested that the contact lenses 
which consisted of only one corneal part be used, not for the correction of visual errors 
but, on the contrary, by means of them to bring about to a determined extent visual 


errors (simple faulty vision and astigmatism). With this means an expert could actually 
test various visual aids, the effects of which would otherw se be difficult to determine.’"'7 


One of these lenses reposes in the Deutsches Museum of Munich. 
A photograph of it is shown as Figure 5. 


Fig. 5. Photograph of early corneal lens made by Zeiss. This lens is now in the 
Deutsches Museum, Munich, Germany: there identified as one of the lenses used by 
Stock in his experiments. 


Von Rohr and Stock also contributed the following reference to 


corneal lenses: 

“First the right eye of M. von Rohr (Ametropia 6.4.D.) by application 
of a Fick-type contact lens was made emmetropic. Because of the difficulty of manu 
facturing, we limited ourselves in our experiments to the optically effective part of the 
contact lens, the glass cornea. in Fick's manner of expression. We proceeded with the 
application in such a manner that the observer, sitting on a chair. by horizontal posi 
tion of his head, the fitted eye after administration of cocain drops, pointed directly 
downward, while he pulled down his lower lid. Following. the contact lens was filled 
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with physiological sodium chloride solution and pressed from below upwards on to 
the cornea of the vertically downward looking eye. It adhered well right away most 
of the time, that is, without air bubbles, and it only needed minor movement to 
produce a central plecement. The lid blinking moved the glass sometimes a little, so 
that in the first experiments the appearance of astigmatism could not always be 


avoided 

Then and subsequently, Zeiss produced corneal lenses. Von Rohr, 
in his ‘Textbook on Eyeglasses’’ wrote: 

Contact lenses without scleral portion have been manufactured already in 1912 
by Carl Zeiss, Jena. Amongst others, Professor Doctor H. Erggelet has worn those 
special contact lenses. By them he made himself artificially ametropic and in this way 
tested the optical quality of corrected curve eyeglasses.’''* 

In 1923 von Rohr again wrote on the same subject: 

Dr. H. Erggelet, who has emmetropic eyes of a high acuity and enjoys perfect 
stereoscopic vision, made one of his eyes temporarily hypermetropic, requiring a cor 
recting glass of D 13 diopters. He used a contact glass for this purpose and was 
able to wear it for some time. from 25 to 30 minutes. In 1913 we could make these 
contact glasses in a primitive form only. so that the movement of the eye-lid sometimes 
dislodged the contact glass. However, to form a general impression these old contact 
glasses answered well 

Several years later, and for a different purpose, the Zeiss Com- 
pany produced corneal lenses. In 1932, in an article titled “Therapy in 
Treating Detachment of the Retina.”’ H. J. M. Weve of Utrecht wrote: 


Ophthalmoscopic examination is greatly facilitated by placing on the cornea a 
small corneal contact lens made by Zeiss this lens also serves well in meridian deter 
mination since by means of it. the so-called meridian error as a result of astigma 
tism is avoided."’?! 


In 1932 a published report by H. J. M. Weve contained the state 


ment: 


During localization of retinal tears, ophthalmoscopy is aided by the use of a small 
corneal contact lens of Zeiss. This prevents drying. fogging and reduces corneal 


astigmatism. 
In the same year Weve also wrote: 


while the patient is still on the operating table, an examination with the 
ophthalmoscope takes place. At this stage we found it convenient to place upon the 
cornea a contact glass 11 mm. in diameter and of a 7!) mm. radius of curvature 
which for this purpose had been prepared by the Zeiss Company at our request. Th: 
troublesome drying out of the cornea is thereby prevented, and a thorough ophthalmo 
scopic examimation can be performed immediately after the operation.’ 


Ida Mann stated in her history of contact lenses: 

Weve used small contact lenses without a scleral portion 

Prior to World War II, glass corneal lenses were sold by the Carl 
Zeiss Company in the United States. Although the supply of these lenses 
was cut off by the war, some of them are still in existence. One is 
shown in Figure 6, photographed beside a typical plastic corneal lens, 
made in the United States following World War II, after transparent 
plastics became available. 
GUALDI 

Vincenzo Gualdi, of the University Eye Clinic in Florence, Italy, 
wrote in 1934 an article titled: ‘‘New Corneal Contact Lenses for Cor- 
recting All Ametropias."’** In it he said: 
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Fig. 6. At left center a glass corneal lens made by Zeiss, photographed beside a 
plastic counterpart, right center, which is in use today 
SPECIFICATIONS 


Zeiss Lens Solex Lens 
(1932) (1948) 
Inside radius 7.5 mm 7.5 mm 
Overall size 10.9 mm. 11.2 mm 
Center thickness 6 mm > mm 
Power in air +0.25 D 1.50 D 
Material glass plastic 
“From the very beginning | had rejected the manufacture of lenses with 
two curvatures, namely for sclera and cornea I therefore preferred to construct 


the lenses with a single inner curvature. Because this curvature is always less than the 
curvature of the cornea, there is the advantage that a liquid lens of the type of a diver 
gent meniscus can always form and thus prevent the formation of air bubbles 

“Six types were produced: 10.5; 11.0; 11.5: 12.0; 12.5. and 13 mm 
radius. Our corneal lenses are made of crown glass. They have a diameter of 
about 20 mm.. weigh .5 g. and are about .5 mm. thick 

“The final lens is well borne by the sclera 

‘The new contact lenses are manufactured by ‘Officina Scientifico-Mcccanca A 
Frusoni,’ manufacturing opticians. Piazza S$. Maria Maggiore. Florence. Italy 


Gualdi provides an example of a corneal type of lens made so large 
that, by strict definition, it is no longer a corneal lens, since it is ‘borne 
by the sclera."’ Nevertheless, his work is of interest in passing, if only 
because of his use of the term “‘corneal glasses’’ (‘‘vetri corneali’’), and 
his specifying that the curvature of his lenses is always less than the 
curvature of the cornea. 

ALLEN 

In 1944 Lee Allen of the State University of Iowa described a 
new plastic contact lens for gonioscopy.”* It is thick, so as to provide 
the required lens and prism effects, and sometimes requires external sup- 
port like the early corneal lens of Descartes. Allen wrote: 
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The concave contact surface A (Figure 7). of the lens has a diameter of 10 
mm. and a radius of curvature of 7.86 mm. Since the outer surface of the average 
cornea has a radius of curvature of 7.84 mm., a capillary film of tears forms between 
the lens and cornea when the two are in apposition. This film creates optical continuity 
between the contact lens and cornea and also serves to hold them together.”’ 


CORNEA 
OPAQUE LimMBuUS 


A new contact lens. 


Fig (From Science, March 3, 1944.) 


Here is a lens with a special purpose (observation of the angle of 
the anterior chamber), not for correction of vision. Nevertheless, here 
again appears the concept of a refractive lens, slightly flatter than the 
cornea, and resting upon the cornea, entirely within the limbus of the 
eye. 

Nineteen of the above references to corneal lenses, all published in 
ophthalmic literature between 1888 and 1946, show that this type of 
lens came into existence very early in the development of contact lenses. * 
Early corneals were used to correct ocular errors; to induce ocular errors: 
to improve observation of the interior of the eye and to prevent drying 
of the cornea. We find corneal-type lenses which extend beyond the 
limbal zone (Gualdi) and others which lie within it (Fick, Kale. 
Zeiss). These latter were the true early corneals. There were corneal 
lenses more curved than the cornea (Fick) and others less curved (Kalt, 
Gualdi, Allen). Yet always, before the invention of transparent plastics. 
they could only be made of glass and were consequently heavier, more 
fragile and often less smooth than plastic** and for these reasons did 
not enjoy the commercial success of plastic corneal lenses. Since corneal 
lenses must cling to the front of the cornea without support other thah 


*References 4, 6, 8. 9. 10, 11, 12, 13, 14. 15, 17. 18, 19, 20, 21, 22, 23, 24, 
and 26 all describe or refer to true corneal lenses 

**Ic is difficult to grind glass corneal lenses with sufficiently smooth interior sur 
faces. When they are blown instead of ground, it is difficult to produce good optical 
surfaces to specific power 
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capillary adhesion, weight and irregular surfaces were serious impedi- 
ments to their wide use so long as there was only glass from which to 
make them. Consequently, although invented prior to scleral contact 
lenses, they were largely supplanted by sclerals. 

The writer of the present report wrote in 1948 in an article which 


described plastic corneal lenses: 

Full credit for the development of the corneal lenses is acknowledged to Kevin 
M. Tuohy... 

This statement was inserted into the article so that no one could 
assume that the writer was taking credit for the development of the 
lenses he was presenting. Nevertheless, the statement would not have 
been left in its unqualified form had the writer then been aware of all 
the prior work on corneal lenses which has since come to his attention. 
It is important not to ignore earlier contributors to a science. In defer- 
ence to them, and to the facts, the above statement is herewith retracted 

When corneal lenses were revived in plastic, at least two men, 
Kronfeld and Rakos, are known to have pointed out publicly that 
corneals were not new.* 

PLASTIC CORNEAL LENSES 

The development of transparent plasticst led to renewed interest 
in corneal lenses. In these plastics, lens makers have new optical media 
which are more workable than glass. They may turn plastics on a 
lathe instead of grinding them. They may quickly finish them to a 
high polish. Also, they can safely make them thinner than fragile glass 
lenses. Reduced thickness results in less weight, and also in reduced 
lid irritation. But of even greater significance in corneal lens use is the 
fact that optical plastic has less than half the weight of glass.** The 
specific gravity of the plastic used is 1.12: of glass, 2.52. 

In 1937 John Mullen and Theodore Obrig greatly increased the 
degree of success obtained with scleral contacts by making their lenses 
from the newly available clear plastic, instead of glass. However, the 
weight of glass is a far more serious detriment to corneal lenses than ii 


*Peter Kronfeld. in the discussion which followed the reading of Maurice Nugent's 


second report on corneal lenses,**% stated eighteen or twenty years ago, we used 
in our retinal detachment work a forerunner of this lens to keep the cornea clear 
it was made of glass and obtained from Zeiss Emerich Rakos wrote an article?” men 


tioning many early experiments with glass corneal lenses, several of which are also 
mentioned in this paper 

+Rigid methyl methacrylate is the plastic used predominantly in contact lens manu 
facture. Its first known commercial use in the United States was on aircraft in 1936 
(Rohm and Haas, Research Department communication) 

**°°The corneal lens is manufactured from the acrylic resin. methyl methacrylate 

. It is light in weight (one-third as heavy as glass).’"" Kevin M. Tuohy in ‘Corneal 
Lens Fitting.’’ published by Solex Laboratories, 1950 
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is to sclerals. Kevin Tuohy observed the increased success which his 
employer, Obrig. obtained with plastic sclerals. In 1948, in his own 
venture, Tuohy began the manufacture of corneal contact lenses, making 
them also of plastic 

The basic principle and structure of the earlier glass corneal lenses 
were excellent. However, they had three disadvantages extending from 
the use of glass: (1) the psychological factor of placing a piece of break- 
able material in the eye: (2) the weight of the earlier glass corneal 
lenses, which was more than twice that of present day plastic corneal 
lenses (and even plastic corneal lenses are none too light): and (3) glass 
corneal lenses are difficult to produce with a smooth inner surface. With 
the reintroduction of corneal lenses in plastic all of these disadvantages 
were done away with. There was an upsurge in the use of these lenses. 

Plastic corneal lenses, at the time of their commercial introduction, 
were made in sizes from 10.8 mm. overall to 12.5 mm. The radii 
ranged from 7.20 mm. to 8.95 mm. With the usual bevel around the 
periphery of the ocular side, they weighed as little as .05 gram. They 
appeared when the war-induced demand for scleral lenses was declining, 
and made possible a revival of interest in contact lenses. They provided 
better appearance and greater average success in performance than the 
plastic scleral lenses which preceded them. 
MICRO-CORNEALS 

In Germany, in 1952, Wilhelm Sohnges began to use a diminu- 
tive lens with less than half the bulk of the earlier corneal lenses.*” After 
refinement by himself and his collaborators, John Neill and Frank 
Dickinson (who, each in his own country, had begun similar experi- 
ments). the diminutive lenses are now made about twice as flat, with 
respect to the corneas on which they rest, as the earlier plastic corneal 
lenses.* The smaller lenses are micro-corneal contact lenses, frequently 
referred to as microlenses.** They are usually made without a bevel, 
and are essentially a small Kalt-type lens, made of plastic. The dimin- 
ished size and thickness and the wider departure from the corneal curve, 
all permit a greater increase in tear circulation to the cornea than that 
obtained with earlier plastic corneals. As a consequence the earlier and 
larger type was largely superseded by microlenses, with gratifying im- 
provement in performance in most instances. 
CONFORMING MICRO-CORNEALS 

Another concept in corneal lenses has rapidly gained ground. It is 


*Early corneals were .1 to .2 mm. flatter than the cornea. Micros may be as 


much as .6 mm. flatter or more 
** This name. now in wide use, was suggested by Mrs. Frank Dickinson 
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embodied in lenses which superficially resemble the first microcorneals. 
However, instead of being much flatter than the corneas on which they 
rest, they conform very closely to the corneal contours at their optical 
center.*! 

By approximating the inside curve of the lens to that of the cornea, 
central corneal contact becomes quite uniform, instead of being con 
centrated in localized areas, as with most of the earlier plastic corneals. 
The newer lenses do away with much of the corneal flattening which 
causes “‘spectacle blur’’ (blurred vision through spectacles due to tem 
porary corneal deformation). Essentially, they conform to the apical 
portion of the cornea instead of deforming it. 

The average size of corneal lenses having a conforming optical 
center portion is slightly smaller than that of earlier micros, and the 
newer lenses are slightly thinner. With the passage of time the average 
size fitted tends to diminish further. The lenses are often more com 
fortable and serviceable than any other type of corneal lens. 

A summary of various corneal lens dimensions is given in Table | 


TABLE 1 
Known Dimensions of Various Corneal Lenses 
GLASS 
Fick (1888) radius 8 mm. overall size that of natural cornea 
(10 to 13.5 mm. +) 
Kalt (1888) 7.9 mm. 11. 11.5, 13 mm 
Zeiss (1932) 7.5 mm. mm 
PLASTIC 
Early Plastic 
Corneals (1948) to 13 mm 
Micro 
Corneals (1952) 9 to 10 mm 
Conforming 
Corneals (1956) * 7 to 9.4 or more mm 


Conforming corneals, while a definite advance in many respects, 
are still far from perfect. and so the effort toward further improvement 
continues. Today we find in use, at least experimentally, minute lenses 
which are more curved than all meridians of the cornea (a complete 
reversion to Fick's early approach to fitting, except that they are not so 
curved as to require accessory fluid). We find also truncated corneal 
lenses, shaped like a tiny Univis R segment. These thin. pillow-shaped 
scales cover little of the cornea except the central optical area directly 
over the pupil. There are also lenses with elevating facets: with indenta 
tions to augment tear circulation: with concentric rings of corneal 
contact. There are tiny corneal lenses with toroidal back surfaces, to 
conform all the more closely to toroidal corneas.*2 There are corneal 
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lenses with a multiplicity of minute perforations. There are others in 
which the central zone of the ocular surface is recessed slightly so as 
to clear the corneal apex. There are also, and quite significantly, corneals 
which are constructed to conform to the corneal apex and clear most 
of the periphery of the cornea.** New developments such as these, to- 
gether with other experimentation which is going on, make it reason- 
able to expect that in this year of 1958 the evolution of adherent corneal 
lenses, begun in 1888, is still far from finished. 

SUMMARY 

The published literature on corneal lenses shows that they were 
first invented by A. E. Fick and described by him in 1888. In the same 
year Panas of Paris announced Kalt’s corneal lenses. The specifications 
of some of Kalts lenses are known precisely. They are identical to many 
corneal lenses currently in use, except that they were made of glass. 

In the twentieth century transparent plastics were developed which 
are light in weight and practically unbreakable. With these it became 
possible to make lenses thinner and much lighter than glass equivalents. 
lenses were then reintroduced, some of them in forms and 
Since that time smaller lenses and 
newer concepts of fitting have come into wide use. 
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ANNOUNCEMENT 


THIRD EDITION LE.S. LIGHTING HANDBOOK 

A completely new 1100-page third edition of the well-known 
L.E.S. Lighting Handbook, to be published in March, 1959, has been 
announced by the Illuminating Engineering Society, international 
lighting organization. 

The new Third Edition of the Handbook brings up-to-date the 
many new developments in lighting since 1952 when the second edition 
was published. All sections have been completely restudied and revised 
by over 700 LE.S. members of 34 Technical Committees. New sec- 
tions have been added in order to gather all pertinent information under 
specific subject headings. For instance, the section formerly headed 
“Interior Lighting” is now broken down into several sections, such as 
‘Offices and Schools”: “Institutions and Public Buildings’’, ‘‘Residen- 
tial,” ete. 

New illustrations throughout the lighting application sections of 
the new Third Edition of the L.E.S. Lighting Handbook, and new 
charts, graphs and tables, the editors say will increase the value of the 
Handbook for quick and easy reference use both in the office and field. 
$10 per copy. Publications Office, Illuminating Engineering Society. 
1860 Broadway, New York 23, N. Y. 
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A PRELIMINARY REPORT ON THE INCIDENCE Ol 
ESOPHORIA AMONG MENTALLY DISTURBED 
PATIENTS* 


Bernard Attinson+ 
Hillside Hospital, Glen Oaks, New York 


Probably the most comprehensive definition of the phoria reflex 
would be a combination of that of Duke-Elder' “’. . . the condition 
wherein the eyes in their conjugate movements are maintained on the 
fixation point only under stress with the aid of corrective fusion reflexes” 
and that of Krimsky* “The phoria response means the status or position 
which either eye assumes when its impulse to binocular fixation 1s 
removed as by covering an eye or breaking fusion through some ocular 
means.’ This reflex was first mentioned by Donders* in 1864. The 
heterophorias were described and named 22 years later by Stevens.’ 
In 1889, Maddox®* began establishing the concepts which have become 
the foundation for present day thinking on the nature of the phe 
nomenon. Stevens,“ in 1906, agreed with the theory that “binocular 
fixation is normally accomplished by the three elements of tonic, accom 
modative and fusional convergence,’ and pointed out the significance 
of the phoria measure, noting that ‘*. . . an esophoria should be regarded 
with suspicion and be submitted to further examination.’ Sheard,* * 
in 1917, reaffirmed the nature of the convergence effort and three years 
later established 54 to 64 of exophoria as being the physiologic norm 
at the near point level. This finding was confirmed, in 1925, by 
Weymouth, Brust and Gobar.” Haines'® and Shepard,'' in 1941, and 
Morgan,'? in 1944, established 14 of exophoria as the normal expected 
finding for distance. 

Shortly after the beginning of World War II, the writer noted an 
increasing incidence of esophoria in his patients which could not be 
accounted for by either refractive error or other somatic disorder. It 
occurred at either the near point or distance level or at both, in indi 
viduals who were being subjected to severe mental stresses. Although 
these patients came with complaints of asthenopia the symptoms failed 
to yield to either corrective lenses or orthoptic treatment. However, 
release from the psychic stresses by such things as in employment or 
relief from worries, brought immediate remission of the symptoms 

In 1941, Peter,'* in discussing the etiology of esophoria, said ‘‘It 


*Submitted on September 27, 1958. for publication in the February, 1959. issue of 
the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OP AMERICAN ACADEMY 
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+Staff Optometrist 
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is a condition of overaction, especially overaction in a highly neurotic 
type of individual. In fact, if one were asked to name the second 
great factor in esophoria, the answer, unhesitatingly, would be a “highly 
strung nervous system.” 

In 1949, Duke-Elder' agreed, describing among the etiological 
factors “. . . disturbances affecting the lower neurons, anomalous or 
irregular excitations of the lower centers, disturbances of the propriocep- 
tive connections of the oculomotor apparatus; but the majority of 
cases, not accommodative in origin are due to increased innervations 
the nature of which is problematical. 

‘A large group is thus an expression of central overactivity finding 
an outlet through convergence impulses and, for this reason, is typically 
seen in the energetic or unrestrained—in the young, strong and sthenic 
or the neurotic type of individual. In such cases the central imbalance 
may be associated with endocrine overactivity and is typically over- 
accentuated by work, stimulants (tea, coffee, tobacco) and the excite- 
ments and anxieties of a busy life in conditions of high tension. Un- 
fortunately, a considerable number of cases are neurotes exhibiting a 
very irregular esophoria, the degree of which varies from day to day 
with the temperamental condition; it is these in which the symptoms 
are most prominent and most difficult to combat.” 

Despite these challenging statements there appears to have been 
no study of them undertaken within the ophthalmic professions. In 
1943, Strongin and Bull,'* psychologists at Columbia University, re- 
ported on 13 normal and 15 psychiatric subjects. They came to the 
conclusion that the lateral phorias are in a constant state of flux and 
thus wholly unreliable when taken at a single sitting. However, exam- 
ination of their technique in making the phoria tests reveals two gross 
errors. A Maddox rod and Risley prism were used. The subject was 
required to align the streak and the light by manipulating the prism 
while the examiner was waving a 6 x 9 card before the phorometer. 
Anyone who has attempted to take his own phorias knows how elusive 
alignment can be, even to a trained observer. With the additional 
handicap of a constant interruption of vision it is a tribute to the patience 
of Strongin and Bull'' that any readings were achieved. There are no 
fewer than five acceptable techniques for making phoria tests. In 1948, 
Hirsch and Bing'® studied the comparative values of the five most com- 
monly used techniques and found “the most striking single conclusion 
is perhaps the high reliability of all the phoria tests.”’ 

It was, therefore, decided to make a study of the incidence of 
esophoria among a group of psychiatric patients at Hillside Hospital 
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and to compare these findings with those in a group of non-hospitalized 
subjects who were functioning in an apparently normal manner, with- 
out complaint. 

The test group consisted of 115 in-patients and 51 out-patients. 
Patients were selected only as to availability at the time the tests were 
being made. Patients deemed insufficiently organized to respond prop- 
erly, strabismics and malingerers were excluded. A skiascopic examin 
ation was made prior to testing. Testing was done with correction 
There were 38 men and 87 women, a true reflection of the population 
of the sexes at the Hospital. There was a high incidence of schizo 
phrenics, also typical of the population of the Hospital, at that time 
The target for distance consisted of a 3-inch strip of 3, -inch adhesive 
tape set vertically on a dark wall, at eye-height. The target for near 
was a small cross on a white card set at 13 inches. An AO phorometer 
with 304 Risley prisms, and the Von Graefe technique for testing were 
used. A 6A plano lens was placed before the right eye, base-down, 
the Risley prism before the left. After eliciting an acknowledgment of 
diplopia, the Risley prism was turned to a position of high base-in and 
then reduced to alignment. This was repeated from a position of high 
base-out. If the two findings coincided, this figure was recorded. If 
the two findings did not coincide, the test was repeated several times. 
Where there was a discrepancy of 1A the mean finding was recorded. 
When the discrepancy exceeded this amount, the two extreme findings 
were recorded. The same procedure was then repeated at 13 inches 

The control group consisted of Hospital Staff whose cooperation 
had been enlisted. They ranged from laborers to professional personnel. 
No medical or optometric personnel was used. The same criteria for 
screening was used as in the test group. There were 26 men and 94 
women. 

Subjects were divided into esophores and exophores. This was 
done on the basis of the following reasoning. In 1951, Tait,'® in using 
the Von Graefe technique on 4,880 patients, reported an experimental 
error of 0.54 due to faulty judgment of the individual patient and an 
additional error, in the same degree, due to faulty reading of the 
calibrations on the Risley prisms. Morgan.'* in 1956. in a study of 
88 patients reported an error of approximately 1.54. Morgan's figure 
was arbitrarily chosen and an additional 0.54 was added for bias 
Since the established norms for lateral phorias are 14 exophoria for 
distance and 6A exophoria for near, patients exhibiting 14 or more 
of esophoria at distance or 4A or less of exophoria for near were classi 
fied as esophoric. All others were classified as exophoric. Findings 
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were grouped according to age and tabulated as in tables | and 2. 
The total number of patients with esophoria and with exophoria in the 
test group and in the control group were set up in a 2 x 2 Chi square 
table. The value of y* was approximately 13.0 which for one degree 
of freedom has a probability of less than 0.001. 


TABLE 1 
FEST GROUP 

AGI EXOPHORIA ESOPHORIA TOTAL ESO 
20-29 13 28 41 68.3 
30-39 23 19 42 45.2 
40-49 21 11 32 34.4 
50-59 7 3 10 30.0 
64 61 125 48.8 

FABLE 2 

CONTROL GROUP 

AGI EXOPHORIA ESOPHORIA TOTAI % ESO 
20-29 22 15 37 40.5 
30-39 44 12 46 26.1 
40-49 24 3 7 11.1 
50.59 9 1 10 10.0 
89 31 120 25.9 


DISCUSSION 
Any discussion of the findings of this investigation must be tem- 
pered by the limited nature and numbers of the subjects involved. We 
have made a lateral phoria test, at distance and near, on a group of 
psychopathic patients most of whom are female schizophrenics. We 
have compared these findings with those taken from a group of individ- 
uals, similar in number and age, who are regularly employed and 
apparently functioning normally. In each age group, the psychopathic 
subjects showed a higher incidence of esophoria than was found in the 
control group. For each age group the difference was found to be at 
least 20°7. A graph of the findings showed marked similarity of the 
curves for both groups. We know'* that even though there is no rigid 
association of accommodation and convergence a change in accommoda- 
tion will always produce a change in convergence, as evidenced by the 
phoria findings. whereas the converse is not true. It can, therefore, be 
concluded that: 
1. ‘There is evidence that there is a significantly higher incidence 
of esophoria in the mentally disturbed than in the “normal” 
population. 


2. This higher incidence of esophoria appears to be caused by 
disturbance of the function of accommodation. 
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The results raise more questions than they answer. While these 
results are of significance to the ophthalmic professions, psychiatry, 
neurology and psychology should also have a great interest in some 
of these new questions. Further study is most certainly indicated. 


8 WEST KINGSBRIDGE ROAD 
New YorK 68, NEW YORK. 
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EYE MOVEMENTS AND THE AUTOKINETIC ILLUSION* 


Theodore Grosvenort 
College of Optometry, University of Houston 
Houston, Texas 


INTRODUCTION 

Although a century and a half have passed since the autokinetic 
illusion was first reported, the nature of the phenomenon is still far 
from clear. According to Adams,' it was discovered in the year 1799 
by Humbolt, an astronomer. He noticed that, after watching a very 
faint star for a short time, it would suddenly start to move around in 
various directions. He thought that the star actually did move, and 
this phenomenon was observed by astronomers for years, and was 
considered as an actual movement of the star. It remained for Schweiser, 
in the middle of the 19th century, to prove that it was an illusion. 
This was done simply by asking several persons to watch the same star 
for a period of time: it was found that they all reported different direc- 
tions of movement. 

The same illusion may be observed by watching a small, dim light 
in an otherwise dark room; after one watches the light for a short 
period of time, it suddenly starts to move. The movement is so realistic 
that if naive observers are used, it is sometimes very difficult to convince 
them afterwards that the light was actually stationary. 

A considerable amount of research on the subject has been con- 
ducted in the past half century, following the groundwork laid by 
Carr? and Adams.' In view of the fact that the different investigators 
have obtained some conflicting results, and therefore have formulated 
several different theories to account for the illusion, it may be profitable 
to review the experimental evidence that has been obtained to date, and 
to compare and evaluate the theories which have been proposed. 

EXPERIMENTAL EVIDENCE 
EXPERIMENTAL CONDITIONS 

As might be expected, the autokinetic illusion has been studied 
under a large variety of experimental conditions. As to the stimulus 
object itself, it is usually in the form of a pinpoint of light, approxi- 
mately one millimeter in diameter. It is usually composed of white 
light, although a few investigators have used red light. In some cases 
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very large stimulus objects have been used, as large as five centimeters 
square. In other cases, even rectangular and cross-shaped objects have 
been used. 

It is pretty well agreed that the general illumination has to be at 
such a level that nothing in the room except the stimulus object can be 
discerned. However, there is evidence that an experienced observer is 
able to obtain the illusion even if the objects in the room are dimly 
illuminated. 

Distances from a few feet to twenty feet have been used. The 
most frequently used distance, however, seems to be in the neighbor 
hood of a meter or two. In most of the investigations, the stimulus 
object has been in the straight-ahead position. However, some experi- 
menters have used stimulus objects oriented at various angles from the 
straight ahead position. 

Confinement of the head is found to vary from no confinement 
at all, to the use of a head rest and biting bar. 

Some of the experiments were performed under conditions of 
monocular vision, some under conditions of binocular vision, and some 
under both conditions. In addition, some investigators did not specify 
whether monocular or binocular vision was used. 

Another important experimental variable concerns the kind and 
amount of instruction given to the subject, and the degree to which 
the subject is naive or sophisticated. These matters become especially 
important when it is realized that the autokinetic illusion is highly 
subject to suggestion. 

It will be helpful to bear in mind the above differences in experi- 
mental conditions, when considering the results obtained by the differ 
ent investigators, and also when considering the theories which have 
been propounded, based on these results. It is quite possible that the 
differences in experimental conditions may account for some of the 
differences in the results and consequently for the differences in theory 
also. 

DIRECTION, EXTENT, AND SPEED OF MOVEMENT 

The movement can apparently take place in any and all directions. 
Adams! reports that the favored direction of movement depends upon 
the amount of strain on the eye muscles in the various directions. Other 
experimenters have reported that some individuals seem to observe 
movements more in one direction than in another. As to the extent 
of movement, many authors do not state the movement in terms of 
degrees, but rather in terms of drawings made by the subjects, by means 
of which only relative amounts of movement may be ascertained. How- 
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ever, Cogan* states that the spot may appear to wander 20 or more 
degrees, and Carr*® reports that one subject reported movement of 65 
degrees under conditions of marked eye fatigue and constrained eye 
position. Carr also reports a maximum velocity of 15 or 20 degrees 
per second, under conditions of constrained eye position. 

There is evidence that the extent of movement is dependent upon 
the dimensions of the room as remembered by the subject. For example, 
the light was not likely to move below the level of the floor, and if it 
did, it seemed to then travel along the floor toward the subject. Con- 
cerning motion in the third dimension, Edridge-Green* observed that 
the light came close enough so that he felt he could touch it, even though 
he knew it was twenty feet away. 

Adams found that the character of the movement was determined 
by the shape of the light.' He found that when a round light was 
used, motion was generally in an arc of a circle, often spinning like a 
billiard ball; when a square light was used, motion was usually angular 
rather than arc-like: and when a rectangular light was used, fastest 
motion was in the direction of the long axis. 

ROLE OF SUGGESTIBILITY AND VOLITION 

An interesting experiment was performed by Hoffman, et al,” 
concerning the role of suggestibility. In the first part of the experi- 
ment the subject was asked to observe an actually moving light, moving 
either 2” within a 6” illiminated lucite frame, or moving 8” within 
a 14” lucite frame, and was asked to report the extent of the move- 
ment. The average movements reported were 2.99” and 8.55.” respec- 
tively. In the second part of the experiment, the subject was asked 
to observe a stationary light, without the lucite ring, and was not 
told that the light would not actually move. Subjects reported average 
movements of 3.89” and 7.57”, which shows that norms for auto- 
kinetic movement can be pre-determined by proper exposure. 

Carr*® reported that by thinking of and attending to some object 
in the periphery. all observers could get movement in that direction: 
also, a sudden and unexpected sound often deflected the light in its 
direction. 

Crutchfield and Edwards® did an experiment in which the subject 
was given ten ‘trials’ in which the stimulus for autokinetic movement 
was attended to, then was told to fixate a semi-circular figure for 140 
seconds, and was then given ten more “‘trials."’ In each case, the dura- 
tion of each trial was 2.14 seconds. They found a big decrease in the 
amount of movement after fixation of the figure. 

Haggard and Babin’ investigated the roll of reinforcement in the 
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autokinetic illusion. They employed motor reinforcement, in which 
the subject drew an arrow on a piece of paper, either in the same direc- 
tion or that opposite to the direction relative to that of the illusion, 
and also reward reinforcement. They found that motor reinforcement 
in which the arrow was drawn in the same direction as that of the 
movement of the illusion to be most effective, and reward reinforce- 
ment to be least effective. 

EFFECT OF POSITION OF THE EYE IN THE ORBIT 

Employing a headrest and biting bar, Adams' presented the 
stimulus in 33 different positions: the straight-ahead position, and at 
10, 20, 30, and 40 degrees from the straight-ahead position in each of 
eight different meridians. He found that the direction of the illusory 
movement tended to be the same as that in which the eye was turned, 
and indeed for the extreme positions the correlation was almost 100 
per cent. This he attributed to strain on eye muscles. 

EFFECT OF IMMOBILIZATION 

Goldman* had his subjects observe the illusion under each of three 
conditions: immobilization, free situation, and mobility. In the con- 
dition of immobilization, the subject was strapped to a chair which 
prevented movement of the legs, trunk, and head, and was kept in it 
for ten minutes prior to the presentation of the stimulus. In the free 
situation, the subject was not strapped, but sat quietly. In the con 
dition of mobility, the subject was required to move both arms con- 
tinually in a prescribed manner. 

He found that, the greater the degree of motor involvement, the 
longer the time of appearance of the illusion, the shorter the duration 
of the first phase, and the less complex the pattern of movement. 
TYPES OF MOVEMENT OBSERVED 

Carr? reports the following types of autokinetic movement, which 
were observed by his subjects: 

1. Point of fixation remains with light in movement. 

2. Point of fixation is steady, light moving away from it. 

3. A combination of the above types of movement. 

In the discussion of his results, however, he refers mainly to the 
first type of movement. Also, it seems significant that Adams,.' who 
worked in Carr's laboratory and carried on experiments which were 
a continuation of Carr’s work, does not mention the three types of 
movement. None of the other investigators reported movement of the 
three types discussed by Carr. 

CORRELATION WITH EYE MOVEMENTS 
In what was possibly one of the first attempts to observe eye 


81 


hig) 


— 
= 
7 
is 
4 
ais 


ILLUSION—GROSV ENOR 


EYE MOVEMENTS & AUTOKINETIC 


movements during the observation of the illusion, Carr? employed a 
grating made of threads in order to observe the movement of the 
cornea, using a dim flashlight which did not disturb the illusion. He 
found no eye movements in what he referred to as the first type of 
movement (in which the point of fixation moves with the light) 
but he found movements of the cornea of from three to four millimeters 
in extent in the second type of movement (in which the point of 
fixation remains steady and the light moves away), the eyes moving 
in a direction opposite to that of the reported movement of the stimulus. 

In addition, Carr quotes an experiment of Bourdon, in which the 
room was suddenly illuminated by an assistant while the subject fixated 
the light: the eye was found to be fixating the light in the first type 
of movement, and fixating in a secondary position in the second type. 
Bourdon also found that, if, after the light had moved, he turned his 
eyes back to what he thought was the original fixation point and 
illuminated the room, his eyes were found to be directed away from 
the fixation point by the amount of the voluntary rotation. These 
observations tend to show that, at least in the first type of movement, 
eye movements are not involved in producing the illusion. In regard 
to the second type of movement which Carr refers to, it may be con- 
sidered that if a person “‘sees’’ this type of movement, it is because he 
is (rying to maintain what he thinks is steady fixation: thus when 
the light is turned on, he finds that he is not fixating the light. Actually 
he knew all along that he wasn't actually fixating the light, or why 
would he report that the fixation point was held steady but the light 
moves away’? In other words, whether the subject reports type | or 
type 2 movement depends upon the subject's reaction to the movement, 
not upon the movement itself. 

It should be added that all of the four observers used in Carr's 
experiment were aware of the nature of the phenomenon, and it might 
be postulated that they were trying to resist the illusory movement. 
knowing as they did that the spot did not actually move. Therefore. 
if one used naive subjects and let them think (as Hoffman did) that 
the light was actually moving, it is doubtful that any of them would 
report Carr's type 2 movement, as they would have no reason to try 
to resist the movement of the light by trying to hold steady fixation. 
If the above assumption is true, it will be more profitable to concentrate 
on the type | movement and realize how the type 2 movement relates 
to it. 

In 1928 Guilford and Dallanback® studied eye movements dur- 
ing the autokinetic illusion, using a Dodge eye movement camera 
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which they modified by substituting a moving film for the falling plate. 
They used as a stimulus object a red spot 2.5 cm. in diameter at a 
distance of 1.7 meters from the subject. Their records showed no gross 
eye movements during the illusion, although tremors were recorded. 

Skolnick'® in 1940, photographed the eye movements in the 
horizontal direction during the observation of the illusion, using the 
ophthalmograph. The light source caused a glare in the lower half of 
the field, but not enough to interfere with the illusion. Twenty-five 
records were taken on twenty-one subjects. Nine records showed 
nystagmus with the fast phase in the same direction as that of the eye 
movement. Fourteen were questionable, showing considerable eye move- 
ments but no nystagmus, and two showed very little eye movement 

Skolnick also observed the corneal reflex directly, on the focusing 
screen of the ophthalmograph. He describes the procedure as follows: 
“when movement of the corneal reflection indicated nystagmus or 
large involuntary drifts of the eye, he (the experimenter) called out 
the probable direction of the illusion. The subject then responded 
with the actual direction."’ Eight possible directions were considered 
(such as up and to the right, etc.) and of a total of 790 ‘‘calls,”’ 60.6 
per cent were correct, 15 per cent were half correct, and the remainder 
incorrect. In view of the fact that it has been shown pretty conclusively 
that the illusion is subject to suggestion, this type of evidence would 
have to be accepted only with much reservation. 

However, Skolnick realized the possible effect of suggestion, and 
performed another series of experiments in which the experimenter did 
his recording in writing, rather than verbally. Out of 220 calls, 38.6 
per cent were correct, 33 per cent were half correct, and the remainder 
incorrect. Since there are a total of nine possibilities (including no 
movement), Skolnick states that a chance score would be 11 per cent 
This is not quite true, since the ‘“‘no movement” category is present: 
if the eyes did not move at all during the illusion, the experimenter 
would have a very good chance of being 100 per cent correct. Skolnick 
does not give the number of ‘“‘no movements’ present in the series. 
Also, it must be remembered that, as cited above, most people tend to 
have the movement mainly in certain directions: it would therefore 
be quite easy for the experimenter to unconsciously pick the direction 
in which he knows the movement is most apt to occur for the individual 
subject, thus reducing the number of possible directions by one-half 
or more. It may be mentioned in passing that Gordon Walls has used 
Skolnick’s results in formulating a theory of visual direction. 

Cogan* uses the autokinetic illusion as evidence that there is no 
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proprioceptive afferent system in the extra-ocular muscles. Quoting: 
“Indeed, while the observer may think his eyes are fixed, the light may 
appear to wander 20 or more degrees eccentrically, owing to the invol- 
untary eye movements. Lacking a proprioceptive sense, the subject is 
unaware of the fact that his eyes are moving.” 

THEORIES OF THE AUTOKINETIC ILLUSION 

Adams, in his 1912 paper, discussed all of the types of theories 
which have since been referred to in attempting to account for the 
autokinetic illusion. These are: 

|. ‘The “streaming” theories. 

2. Eye movement theories. 

3. The “strain” theory 
THE STREAMING THEORIES 

Guilford'' and Guilford and Dallanbach® reported that their 
subjects saw the light moving behind a veil of some opaque material. 
[his appearance may be likened to the appearance of the moon behind 
moving clouds; it is easy to imagine that the moon is moving, and 
that the clouds are standing still. They assumed that the moving veil 
was due to “‘streaming™” caused by chemical materials in the retina. 
Guilford and Dallanbach hypothesize the streaming theory to account 
for the fact that they found no eye movements during observation of 
the autokinetic illusion. Guilford believes that the streams responsible 
for the apparent movement involve the whole retina at once, and he 
further states that, since the moving disc leaves behind it a trail of light 
gray or a hue complimentary to that of the moving spot, this may be 
taken to mean that the retinal streams are washing chemically altered 
material away from the region of stimulation. 

Edridge-Green* proposed the following explanation to account for 
the illusion: “The currents seen are currents caused by the liquid 
sensitized by the visual purple flowing into the external fovea. When 
there is visual purple in the fovea this is the most sensitive part of the 
whole retina, but when there is none there time must elapse before it 
can diffuse onto the spot.”’ Feree,'* reporting in 1908, advanced the 
theory that the phenomenon was caused by streaming over the retina 
of some material which is capable of directly affecting the processes 
that condition visual sensation. 

Other proponents of the streaming theory believe that the stream- 
ing is a cortical process rather than being a retinal process. Haggard 
and Babin,’ for example. liken the streaming to the alpha rythm. and 
feel that this is evidence that the streaming is cortical in nature. They 
also feel that it is analogous to the scotomas of migraine, and point out 
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that migraine scotomas are the same for both eyes. In addition, they 
feel that the fact that they found the streaming to be subject to volun 
tary control lends further support to the cortical theory. Crutchfield 
and Edwards® also feel that a central process is involved, but instead 
of adhering to the streaming theory, they cite the satiation theory of 
Kohler and Wallich as a possible explanation. They base their decision 
on the fact that a subject can observe the optokinetic-producing stim 
ulus with one eye, then observe the fixation target with the other eye, 
and will still get a reduction in the autokinetic movement after fixation 
EYE MOVEMENT THEORIES 

The work of Skolnick'® in which he attempted to correlate the 
direction of movement of the stimulus to the direction of movement of 
the eye, has already been discussed. In addition, Skolnick performed 
experiments involving eye movements of the nystagmus type. For 
example, in one experiment he rotated his subjects to the left before 
observation of the stimulus: all nine subjects that were used reported 
that the spot moved to the right under such conditions. He also stimu 
lated the ear with cold water, and found movement in the opposite 
direction. He concluded from these experiments that the illusion can be 
due to eye movements of an involuntary nature. 
THE STRAIN THEORY 

Chief proponents of the strain theory are Carr* and Adams.' Carr, 
as mentioned above, found that when the stimulus was placed in such a 
position that the eye had to turn within the orbit in order to see it 
movement of the illusion tended to be in the same direction in which 
the eye was turned. Carr postulated the following theory to account 
for his results, in the type | movement: 


“The only possible basal term of reference is the space feeling of the body as 
reported by the kinasthetic and organic sensations and the tactual experience due to 
contact with objects in the room. In these conditions of perception, the object of the 
foveal activity stands in constant space relation to the eye. This fact was demonstrated 
by the tests on eye movement. Consequently the eyes are the only possible means of 
connection between the visual object and bodily space The eyes, tactually and kin 
esthetically considered, are a part of the bodily space. A correct definition of the posi 
tion of the visual object relative to the body thus depends upon a correct appreciation 
of eye-body relation. Any visual conditions of eye-body relation must result in an 
erroneous sense of the position of the fixated light in reference to the body.” 

He uses this theory to account for the fact that the illusion is under 
voluntary control. Again quoting: 

“Introspective observations indicated that the innervation or strain sensations of 
certain ocular and facial muscles are necessary and essential to voluntary control: that 
mere volition is functionless In voluntarily deflecting the movement to 
the right, there was a rightward ocular strain which often became painfully fatiguing.” 


Adams also adheres to the strain theory, postulating that the 
fatigued muscle will be more strongly innervated—i.e., more impulses 
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will be sent to the higher centers from that muscle which has pre- 
viously been associated with eye movement in a given direction. Since 
fixation remains with the light, the subject will think the light has 
moved in the direction in which the strain is exerted, producing the 
illusion of a pursuit movement. 

He refers to another experiment in which the strength of the eye 
muscles was ascertained by using prisms, and the strength of the muscles 
was found to correlate with the preferred direction of movement. He 
does not say, however, what kind of testing was done with the prisms. 
Guilford,'' as a check against the results of Adams, had the divergence, 
convergence, and sursumvergence of three subjects tested by an optome- 
trist, and found that the amounts of vergence did not show any relation 
to the direction of movement. It is rather difficult to compare these 
two experiments, since the vergences measured by Guilford’s optome- 
trist were disjunctive movements, while the type of movements used 
by Carr and Adams to produce the strain were conjugate movements. 

Concerning the matter of suggestion, Adams says: ‘‘suggestion 
was effective because of a tendency to move the eyes in the suggested 
direction without actually doing so. Therefore, strain would be put 
upon the muscles moving the eye in that direction, which would result 
in movement in that direction.”’ 

As further evidence favoring his theory, Adams refers to the case 
of a person with paralysis of the right external rectus muscle: objects 
move toward the right when the patient tries to look to the right. His 
explanation is that “‘data which have meant movement in the past 
are present, and are interpreted to mean movement.” 

SUMMARY AND CONCLUSIONS 

Even though some of it may be open to question, the evidence 
cited above for each of the three theori.s is convincing enough to make 
it seem rather foolish for one to dogmatically reject any one of them. 
In fact, observation of a pinpoint of light in a dark room for a period 
of time gives one the impression that with so little to “hold on to,” 
most any stimulus could cause one to “‘let go."’ Such stimuli could be 
chemical or electrical excitation in the retina, pathway, or cortex; inner- 
vation of the extraocular muscles: small involuntary eye movements: 
sounds (particularly if localized as coming from a given direction) : 
sensory and proprioceptive impulses from the muscles of the neck, 
trunk, and legs, and so forth. It would probably be desirable, therefore, 
for future investigators to make an attempt to seek out all of the factors 
which may be responsible for producing the autokinetic illusion, rather 
than to try to prove or to disprove a particular theory. 
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As to the streaming theory, one method of approach would be to 
do experiments under complete dark adaptation, to rule out any retinal 
phenomena which may serve as a “‘film’’ for streaming (particularly 
after-images and other effects commonly seen just after closing the eyes). 
The question of streaming being retinal or cortical in nature could 
easily be attacked by dissociating the two eyes, as with rotary prisms, 
and ascertaining whether or not the ‘‘streams’ of opaque material are 
the same for the two eyes. 

Many different approaches may be taken in order to evaluate the 
role of eye movements in producing the illusion. For example, photo- 
graphic records of the same subject and with the same recording instru- 
ment under both illusion-producing conditions and conditions of steady 
fixation of an object in an illuminated room should help in evaluating the 
effect of small, involuntary eye movements. Experiments done under 
monocular conditions with the stimulus object at a distance of twenty 
feet or more, would rule out stimuli to accommodation, convergence, 
and fusional movements as possible unknown variables. 

In order to further evaluate the strain theory, more experimental 
work should be done with the stimulus object in different positions 
(with the eyes in different positions relative to the head). Control 
experiments with the head allowed to “point” in the direction of the 
stimulus object would also be of value, in order to rule out the effect 
of suggestion (in this case the eyes would always be in the straight- 
ahead position as they relate to the head). 


REFERENCES 


1. H. F. Adams. The autokinetic sensations. Psychol. Rev. Monogr. Suppl. 14, 

No. 2, 1-45 (1912). 

H. S. Carr. The autokinetic sensation. Psychol. Rev. 17, 42-75 (1910) 

D. G. Cogan. Neurology of the Ocular Muscles. Thomas, Springfield, 1948 

F. W. Edridge-Green. The Physiology of Vision. G. Bell, London, 1920. 

Hoffman, et al. Generalization and the exposure time as related to the auto- 

kinetic movement. Jour. Exp. Psychol. 46, 171 (1953) 

6. R. S. Crutchfield and W. Edwards. The effect of a fixated figure on autokinetic 
movement. Jour. Exp. Psychol. 39. 561 (1949) 

7. E. Haggard and R. Babin. On the problem of reinforcement in conditioning the 
autokinetic phenomenon. Jour. Exp. Psychol. 38, 511 (1948) 

8. Goldman. Studies in vicariousness, degree of motor activity and the autokinetic 
phenomenon. Amer. Jour. Psychol. 66, 613 (1953) 

9. J. P. Guilford and K. M. Dallanbach. A study of autokinetic sensation. Amer 
Jour. Psychol. 40, 83-91 (1928) 

10. A. Skolnick. The role of eye movements in the autokinetic phenomenon. Jour 
Exp. Psychol. 26, 373 (1940) 

11. J. P. Guilford. Autokinesis and the streaming phenomena. Amer. Jour. Psychol. 
40, 401 (1928). 

12. C. E. Feree. The intermittance of minimal visual sensations. Amer. Jour. 
Psychol. 19, 58 (1908). 


Vik wr 


4 
a 
b 
a 
= 
87 


AMERICAN JOURNAL OF OPTOMETRY 
and ARCHIVES of 
AMERICAN ACADEMY OF OPTOMETRY 


Established 1924 


Vol. 36 February, 1959 No. 2 
EDITORS AND STAFF 

Dr. Carel C. Koch Editor 

Dr. Monroe J. Hirsch Associate Editor 

Dr. Rudolph Ehrenberg Advertising Manager 

Terry Judith Parkins Editorial Assistant 

Grace Weiner Bibliographic Editor 


Publication and Academy Office: 1508 Foshay Tower, 821 Marquette Ave 
Minneapolis 2, Minnesota 


Annual Subscription, United States and Canada, $8.00 in Advance; Foreign, $9.00 
Single Copies 80c 


Original papers, scientific communications, clinical reports, books for review, and corre 
spondence should be sent to the editor. Subscriptions and applications for single copies 
should be addressed to the circulation manager. Copy of advertisements must be sent in 
by the first of the month preceding their appearance. Communications with reference 
to advertising or other journal business should be addressed to the advertising manager 
Academy correspondence should be addressed to Dr. Carel C. Koch, Secretary of the 
American Academy of Optometry 


Published Monthly by the 
AMERICAN JOURNAL OF OPTOMETRY PUBLISHING ASSOCIATION 


The American Academy of Optometry and the publishers of this journal have 
no objection to the reprinting by other magazines of any of the articles in this 
issue, provided such reprints are properly credited to the AMERICAN JOURNAL 
OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY 


OPTOMETRY IN PUBLIC HEALTH PROBLEMS* 

Optometry was represented by several committees at the annual 
meeting of the American Public Health Association, October 27-31 in 
St. Louis. Dr. Felix Koetting, A.O.A. chairman on Social and Health 
Care Trends, started arrangements about a year ago to have as many 
committees represented from the American Optometric Association as 
possible. In addition to his committee, the Motorist’s Vision and 
Highway Committee was represented by Dr. Robert Sneller of Hastings, 
Nebraska, and the Committee on Vision Care of the Aging was repre- 
sented by Dr. Ralph E. Wick, of Rapid City, South Dakota. The scope 
of this meeting must be seen to appreciate the attendance of approxi- 
mately 3,000 people interested in the field of Public Health. Items of 
interest to optometry were discussed in the School Health Section, the 


*By Ralph E. Wick, O.D.. chairman, American Optometric Association Committee on 
Vision Care of the Aging. Excerpts from a report “Optometry Represented at the 
American Public Health Association Annual Meeting." Submitted on December 10 
1958. for publication in the February, 1959, issue of the AMERICAN JOURNAL OI 
OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF OPTOMFTRY 
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Public Nursing Section, The Medical Care Section, and one paper of 
unusual interest was discussed in the Epidemiology Section. 

Another paper of direct interest to optometry was presented by 
Heirik L. Blum, M.D., M.P.H., on an “‘Investigation to Design and 
Evaluate a Vision Screening Program for Elementary School Children.’ 
One of the principle co-authors of this paper who was acknowledged 
by Dr. Blum was Henry Peters, M.A., O.D., associate clinical professor 
of optometry at the University of California. This was an especially 
well prepared piece of research which demonstrated the successful opera 
tion of ophthalmology, optometry, and Public Health officials working 
together in a given community for the benefit of all concerned. Clinical 
examinations were done separately by optometrists at the University of 
California, School of Optometry and ophthalmologists at Stanford Uni 
versity, School of Medicine. Over a thousand students were checked 
by optometrists and ophthalmologists for a longitudinal study to cover 
a three year period and different screening procedures were compared 
with one another against the clinical examination. Several recommenda 
tions were made as a result of this study: 

1. A steering committee with representatives from education, 
ophthalmology, optometry, public health and parents groups should 
develop the program. The committee, through its professional mem 
bers, must obtain acceptance of the program and screening criteria by 
the professional persons in the community. 

2. The examiner doing Modified Clinical Technique wherever 
used should have a certificate of completion from an accredited school 
of optometry, or a M.D. degree with one year of specialized training 
in ophthalmology in an accredited training center, or two years oi 
practical work in ophthalmology. 

3. The professional modified clinical technique examiner should 
act as an employee of the agency responsible for the school health pro 
gram, and even if part time, should not be in private practice anywhere 
in the region so that the economic interest of the examiner cannot become 
an issue. 

4. Children who have had the modified clinical technique once, 
and who passed, should be tested annually thereafter with the Snellen 
test. Teacher observation should be done constantly. The Snellen 
testing and the reports of teacher observation, where feasible, should be 
completed prior to the annual visit of the modified clinical technique 
professional examiner. In this way, children failing the Snellen or 


referred by teacher observation could be screened by the modified clinical 
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technique at the same time as the first graders are being examined, and 
before being referred for private professional attention. 

5. The parents of those children with known visual problems in 
grades two and above should receive a reminder of the need for regular 
professional attention once a year. It is fair to say that children with 
visual problems change more and require the most frequent vision 
attention. 

6. The school health education program should include formal- 
ized work on visual health. It should also impinge on the parents so 
that there will be family interest in getting regular professional attention 
for children with vision problems. 

The modified clinical technique recommended for the professional 
examiners consists of the visual acuity test, the cover test, the skiametry, 
inspection for organic problems with both a hand magnifier and ophthal- 
moscope. The results of this investigation established beyond any 
question what has been felt by most professionals in the field of vision 
care for many years, namely: that a professional doing a modified brief 
clinical technique actually estimating the degree of defect involved 
resulted in the finest possible type of visual screening procedure. 

Another section of indirect interest to optometry was the Medical 
Care Section on Wednesday afternoon with a panel discussing the 
subject of “Financing Medical Care for the Aged.” This was a well 
run panel with the problems stated by Franz Goldmann, M.D. His 
paper consisted of a review of the large number of people involved and 
what the role of the government might have to be in the care of the 
aging population. The Public Welfare View Point was stated by 
Mary S. Weaver. The Viewpoint of Organized Medicine was stated 
by Henry A. Holle. M.D.. who is on the committeee for the Care of 
the Aging of the American Medical Association. Voluntary Health 
Insurance Viewpoint was stated by J. F. Follmann, Jr. The Hospitals’ 
Viewpoint was stated by James P. Dixon, Jr.. M.D. The panel was 
mainly concerned with the major types of illnesses and chronic diseases. 
Little direct mention was made of either dentistry or optometry in this 
discussion. It was obvious, however, that the establishing of a long 
range viewpoint in the financing of medical care for the aged would 
eventually include all of the professions related to health care. 

A program of special interest to optometrists was presented on 
Thursday morning by the National Society for the Prevention of 
Blindness. This again was a well conducted panel which contained 
reports mainly of large mass scale screenings by the use of the Snellen 
chart. It was felt by members present that optometry would have a 
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real contribution to make in this area. It is hoped that optometrists in 
general will work closer with their local affiliates of the National Society 
for the Prevention of Blindness to assist in the proper organization of 
these screening programs. 

The paper on “Medical Aspects of Reading Failures in Intelligent 
School Children’’ by George E. Park, M.D., was a comprehensive study 
of a large number of cases of dyslexia. Dr. Park is the attending ophthal- 
mologist of the Dyslexia Memorial Institute of Chicago. Every type 
of medical test which could logically be used on these non-readers was 
employed. They consisted of various blood tests, brain wave studies, 
metabolism tests, complete vision tests including muscle analysis and 
fusion studies, etc. It was found that only 19 per cent of these 
children had visual defects. This was near enough the statistical average 
for normal children that it was not considered significant. The problem 
is not solved and much experimental work is to come. No one simple 
cause can be found although some significant causes were starting to 
manifest themselves as a result of the study. The paper was presented 
informally and will probably be published in its entirety in the SIGHT 
SAVING REVIEW. The main point at present is that a complete physical, 
mental as well as visual study must be made of all these children if we 
are to give them the best care. 

All in all the attendance at this national meeting of the many 
disciplines devoted to public health care was most stimulating. Optom 
etry has for too many years talked largely to itself. This is an oppor- 
tunity to talk to many leaders in the field of Public Health work. 
Organized optometry must be represented at meetings of this type. 
Individual participation in these activities should be encouraged and 
the official participation by the American Optometric Association must 
be continued from year to year in order to assure its effectiveness. 

RALPH E. Wick, O.D. 


810 MOUNT VIEW 
RAPID CiTy, SOUTH DAKOTA. 
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21 Hampden St., Wellesley 
Dr. Leo F. Madigan 

110 Tremont St., Boston 
Dr. Marshall V. Mark 

80 Boylston St., Boston 
Dr. O. L. McCulloch 

56 Suffolk St., Holyoke 
Dr. Joseph W. Moore 

154 High St.. Wareham 
Dr. Leonard Pachaco 

1307 Acushnet Ave., New Bedford 
Dr. M. L. Palmer 

1618 Main Street, Springfield 
Dr. Adelbert O. Parrott 

320 Granite Block, Fall River 
Dr. Ruth Seabury 

Clinton 
Dr. Robert J. Shea 

67 Chestnut St., Springfield 
Dr. L. Albert Webb 
56 Suffolk St., Holyoke 
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MICHIGAN 


Dr. Mathew Alpern 
3536 Kresge Bldg. 


University of Michigan, Ann Arbor 7 
Dr. S. Howard Bartley 
Psychology Department 7 
Michigan State College, Lansing Af 
Dr. Thomas R. Bell re 
117 Chisholm St. W., Alpena a 
Dr. Paul L. Connolly 7 


1148 S. Woodward Ave., Royal Oak is 
Dr. W. Edward Dewey e 

Route No. 2, Box 322, Battle Creek 
Dr. D. O. Emmons 

114 N. Mitchell St., Cadillac 
Dr. Leon Firestone 

11110 Morang Drive, Detroit 
Dr. Madison Gilbert 

Connor Bldg., Owosso 
Dr. J. H. Gregory 

690 Empire Ave., Benton Harbor 
Dr. C. L. Grigware 

1505 McKay Tower, Grand Papids ve 
Dr. S. M. Harding 7 


205 N. Main St., Romeo S 
Dr. Robert A. Hass ; 

Connor Bldg., Owosso 
Dr. F. M. Hathaway 

810 Community National Bank Bldg. 

Pontiac 
Dr. M. M. Honeyman a 

21620 Grand River Ave., Detroit ue. 
Dr. Ralph M. Howard E 


32 W. Van Buren, Battle Creek 
Dr. L. D. Huber 
206 State St., St. Joseph 
Dr. J. L. Kehoe 
1210 Mott Foundation Bldg., Flint 
Dr. John R. Kelly 
326 E. Mitchell St., Petoskey 
Dr. Alfred Lit 
1542 Packard St., 
Dr. M. E. Madsen 
117 S. Pennsylvania Ave., Lansing 
Dr. E. J. Moshier 
750 Hauselman Bldg., Kalamazoo 
Dr. Clarence D. Omans 
32 W. Van Buren St., Battle Creek 
Dr. Gilbert J. Roth 
26268 E. Huron River Drive, Flat Rock 
Dr. C. L. Scholler 


Ann Arbor 


107 N. Warren Ave., Big Rapids 
Dr. Z. J. Schoen Aa 
1704 David Broderick Tower, Detroit 
Dr. W. J. Spatz : 


217 Kresge Bldg., Flint 
Dr. David Charles Thomson 


18230 W. MecNichols Ave., Detroit 

Dr. George W. Ticknor 7 
314% State St., St. Joseph 

Dr. Robert H. Ticknor 7 


314% State St., St. Joseph 
Dr. K. W. Tinker 

Traverse City 
Dr. H. A. Towle 

2021 S. Division Ave., Grand Rapids 
Dr. Charles Van Sluyters 

409 Ashton Bldg., Grand Rapids 


Dr. Ward C. Vrouwenfelder 
1715 S. Westnedge Ave., Kalamazoo 
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Dr. John Edward Wright 


42 South Gratiot Ave., Mt. Clemens 


MINNESOTA 
Dr. W. D. Amundson 

316 Washington St., Northfield 
Dr. Don B. Arden 

\\ illm if 
Dr. William L. Benedict, (Hon.) 

100 First Ave. Bldg., Rochester 
Dr. K. L. Blodgett 

126 So. Main St., Stillwater 
Dr. Russell L. Dorland 

125 Walnut St.. Mankato 
Dr. Irvine L. Dubow 

124 | st Broadway, Little Falls 
Dr. Rudolph Ehrenberg 

Granite Falls 
Dr. Austin G. Engel 

2419 Penn Ave N., Minneapolis 
Dr. Joseph L. Frank 

New Prague 
Dr. G. N. Getman 

l uverne 
Dr. John W. Hier 

903 Marquette Ave., Minneapolis 
Dr. Lorne E. Holmes 

333 E. Hennepin Ave., Minneapolis 
Dr. John R. Kennedy 

$51 Lowry Medical Arts Blde., St. Paul 
Dr. Ernest Kiekenapp 

336 Clinton Ave. So., Minneapolis 
Dr. Carel C. Koch 

Foshay Tower, Minneapolis 
Dr. Gordon W. McKee 

37 Water St., Excelsior 
Dr. Leo Meyer 

115-M New York Bldg., St. Paul 
Dr. Robert W. Moore 

1034 Lowry Medical Arts Bldg., St. Paul 
Dr. Melvin R. Nelson 

111 East Sixth St., Blue Earth 
Dr. William F. Nelson 

217 Walnut St., Mankato 
Dr. Walter H. Nordin 

300 W Bridwe St., Austin 
Dr. John N. Schoen 

Owatonna 
Dr. Charles Sheard, (Hon.) 

P.O. Box 543, Rochester 
Dr. H. C. Sherratt 

409 Wilmac Bldg., Minneapolis 
Dr. John W. Shimek 

Kresge Blde.. Minneapolis 
Dr. Paul G. Slaton 

905 Professional Bldg 

First St. N. & Tenth Ave., Hopkins 
Dr. Arthur E. Tillisch 

615 W. Lake St.. Minneapolis 
Dr. Charles R. Wolf 

903 Marquette Ave., Minneapolis 


MISSOURI 
Dr. J. C. Carpenter 
210 Howard Bldg., Moberly 
Dr. John V. Donaldson 
9 N. Main St., Carrollton 
Dr. Jay M. Enoch 
Dept. of Ophthalmology, School of 
Medicine, Washington University 
640 S. Kings Highway Blvd., St. Louis 


Dr. Lawrence S. Geiger 

110 E. Third St., Sedalia 
Dr. W. F. Kimball 

Kirkpatrick Bldg., St. Joseph 
Dr. Felix A. Koetting 

2730 Watson Road, St. Louis 
Dr. James F. Koetting 

202 McNulty Bldg. 

3209 Brown Road, St. Louis County 
Dr. Robert A. Koetting 

2730 Watson Road, St. Louis 
Dr. R. E. Littlefield 

5911 Main St., Kansas City 
Dr. Robert C. Mueller 

515 W. Reed, Moberly 
Dr. E. H. Schmidt 

218 W. Main St., Washington 
Dr. Joseph F. Schmidt 

213 Schiller St.. Hermann 
Dr. A. M. Skeffington 

1909 Continental Bldg. 

3615 Olive St., St. Louis 


NEBRASKA 
Dr. George A. Parkins 


Ord 
Dr. George E. Semerad 

717 Barker Bldg., Omaha 
Dr. Robert C. Sneller 

227 N. Denver Ave., Hastings 


NEVADA 
Dr. John R. Uglum 


Robison Bldg. 
475 S. Arlington, Reno 


NEW HAMPSHIRE 


Dr. Melvin B. Dunbar 

21 Bank St., Lebanon 
Dr. Rubin I. Jaffe 

7 Islington St., Portsmouth 
Dr. Wendell Triller 


Hanover 


NEW JERSEY 


Dr. Herbert H. Auerbach 

106 E. Pine St., Millville 
Dr. Henry H. Bisbee 

9 West Union St., Burlington 
Dr. William Boettinger 

625 Main Ave., Passaic 
Dr. George L. Brown 

Paulsboro 
Dr. John J. Brown 

88 Smith St., Perth Amboy 
Dr. M. P. Costantini 

468 Hamilton Ave., Trenton 
Dr. Paul Ellin 

21 Hamilton St., Paterson 
Dr. Henry J. Frank 

629 Wood St., Vineland 
Dr. Ralph B. Gaeta 

260 E. Main St., Ramsey 
Dr. Ernest J. Giglio 

19 Anderson Road, Bernardsville 
Dr. Morris Greenberg 

643 Wood St., Vineland 
Dr. E. Burton Hudson 

16 Holly Ave., Pitman 
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Dr. Philip Jackman 

144 Main St., Hackensack 
Dr. G. J. Jukas 

135 Main St., South River 
Dr. Jerome S. Lasky 

420 Broadway, Long Branch 
Dr. Seymour Lesser 

104 S. Livingston Ave., Livingston 
Dr. Louis I. Levinson 

93 Market St., Salem 
Dr. Stanley J. Lieberman 

44 Main St., Flemington 
Dr. E. E. Linke 

235 Main St., Orange 
Dr. Ralph L. Marshack 

786 Broad St., Newark 
Dr. George M. McEneany 

601 Bangs Ave., Asbury Park 
Dr. Leslie Mintz 

71 Market St., Passaic 
Dr. Sidney A. Mintz 

77 Broadway, Paterson 
Dr. William F. Morr 

16 Erial Road, Clementon 
Dr. H. L. Moss 

115 Main St., W oodbridge 
Dr. Arthur R. Neale 

140 Market St., Paterson 
Dr. Julius Neumueller, (Hon.) 

320 Rhoads Ave., Haddonfield 
Dr. Wm. H. Nicklin 

61 Sanhican Drive, Trenton 
Dr. E. C. Nurock 

162 W. State St., Trenton 
Dr. H. M. Ratliff 

Citizens Bldg., 46 Bayard St., 

New Brunswick 
Dr. L. M. Ratliff 

Citizens Bldg., 46 Bayard St., 

New Brunswick 
Dr. Earl H. Ridgeway 

50 W. State St., Trenton 
Dr. William P. Schumann 

511 Landis Ave., Vineland 
Dr. A. F. Senaldi 

120 Lexington Ave., Passaic 
Dr. George Sheppard 

10 Scott St., Riverside 
Dr. Richard M. Shindler 

624 Elmer St., Vineland 
Dr. Harold Simmerman 

107 E. Mantua Avenue, Wenonah 
Dr. R. Slovis 

155 Lexington Ave., Passaic 
Dr. Martin R. Snook 

62 Main St., Newton 
Dr. S. Benjamin Sobel 

1151 Main Ave., Clifton 
Dr. Robert Spreat 

54th and Boulevard, Brant Beach 
Dr. Raymond P. Taub 


30 Mapk St.. Somerville 


Dr. Rudolph T. Textor 


Lyons Place, R. D. No. 1, Basking Ridge 


Dr. Irwin H. Treiser 

24 Hamburg Ave., Sussex 
Dr. Turner O. Veith 

21 Jefferson Ave., Tenafly 
Dr. Ira S. Vineburg 

604 Grand Ave., Asbury Park 


Dr. Laurence A. West 

Two Highland Ave., Jersey City 
Dr. W. A. Wirth 

74 W. Front St., Red Bank 
Dr. Joseph Wurtzel 

141 Market St., Perth Amboy 


NEW MEXICO 


Dr. Elwyn E. Crume 
Clovis 
NEW YORK 
Dr. M. J. Almstead 
21 Van Buren St., Weedsport 
Dr. Robert E. Bannon 


Instrument Division 


American Optical Company, Butfalo 


Dr. L. Lester Beacher* 

33 West 42nd St., New York 
Dr. Edwin W. Bechtold 

66-32 70th St., Middle Village 
Dr. Saul V. Becker 

124 Court St., Plattsburch 
Dr. H. C. Best 

7563 185th St., Flushing 
Dr. B. H. Bohall 

63 West Bridge St., Oswego 
Dr. Charles C. Bradley 

96 Main St., Batavia 
Dr. Harold R. Bryan 

28 S. Main St., Gloversville 
Dr. Milton N. Chodroff 

One Hanson Place, Brooklyn 
Dr. James J. Curran 

Highland Ave., Ossining 
Dr. Ralph L. Dublin 

68 Lapham Park, Webster 
Dr. Wm. Feinbloom* 

130 E. 74th St., New York 
Dr. Isidore S. Finkelstein* 

1501 Broadway, New York 
Dr. Harold M. Fisher 

80 Park Ave., New York 
Dr. Nathan Flax 

Medical Arts Bldg. 

821 Franklin Ave., Garden City 
Dr. S. C. Frank 

1674 President St., Brooklyn 
Dr. Richard H. Fuller 

603 Keith Theatre Bldg., Syracuse 
Dr. Benjamin Gold 

354 Lincoln Ave., Rockville Center 
Dr. Earl Golden 

205 S. Main St., Herkimer 
Dr. Lewis C. Gordonson 

1825 East 26th St., Brooklyn 
Dr. Paul E. Grattan 

50 Broad St., Waterford 
Dr. Alden N. Haffner 

156 East 54th St., Brooklyn 
Dr. Sidney S. Haniford 

289 W. Ferry St., Buffalo 
Dr. Norman B. Hays 

717 Main St., Niagara Falls 
Dr. Leo Hirshberg 

300 West End Ave., New York 
Dr. A. A. Hubal 

406 Union St., Schenectady 
Dr. Fred W. Jobe 

Bausch & Lomb Optical Company 

Rochester 
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Dr. Henry A. Knoll 


Research Department 


Bausch & Lomb Optical Co., Rochester 


Dr. William M. Ludlam 
884 West End Ave., New York 
Dr. E. J. Margaretten 
1250 Salmon Towers 
ll West 42nd St., New York 
Dr. Roy Marks 
Shuron Optical Company, Rochester 
Dr. Jack A. Mauro 
6 Birch Lane, Scotia 
Dr. John W. Moge 
Bank of Manhattan Bldg., Flushing 
Dr. Ernest Petry 
91 Hartsdale Road, Rochester 
Dr. Edwin H. Reese 
Medical Arts Bldg., Glens Falls 
Dr. Harris Ripps 
17 N. Chattsworth, Larchmont 
Dr. Nathan A. Robbins* 
211 Linwood Ave., Buffalo 
Dr. Bernard Rosett 
102-08 72nd Ave., Forest Hills 
Dr. Joseph M. Roth 
1839 Palmer Ave., Larchmont 
Dr. E. LeRoy Ryer (Hon.) 
80 Park Ave., New York 
Dr. Herman Sager 
Sperry Gyroscope Co., Lake Success 
Dr. a M. Scherr 
5 State St., Albany 
“Carl H. Scholermann 
"20 Romer Ave., Pleasantville 
Dr. Melvin Schrier 
110 W 55th St.. New York 
Dr. Harold Solan 
1187 Grand Concourse, New York 
Dr. Edward Steinberg 
850 Seventh Ave., New York 
Dr. Ralph L. Ueberall 
88 4th Ave., Bayshore 
Dr. I. Irving Vics* 
610 Western Ave., Albany 
Dr. Eugene Wiseman 
486 Leroy Ave., Buffalo 
Dr. Daniel Woolf 
7 Park Ave., New York 
Dr. Jean Zerbe 
116 Radcliff Drive, East Norwich 


NORTH CAROLINA 


Dr. James O. Baxter, Jr. 
110 Middle St.. New Bert 
Capt. Milton Braveman 
Kye Clinic, Wilmack Army Hospital 
Fort Bragg 
Dr. Dorothy L. Calhoun 
Box 310, Forest City 
Dr. J. T. Campbell 
Washington 
Dr. Louise C. Chandler 
tox 310 Forest City 
Dr. Henry B. Day 
603 Security Bank Bldg., Raleigh 
Dr. Jule S. Deans 
Deans Bldg., 904% B. St., 
North Wilkesboro 
Dr. T. E. Donoghue 
205 W. Nash St., Wilson 


Dr. Preston W. Green 

Mount Airy 
Dr. James I:. Grout 

l’rotessional Bldg., Charlotte 
Dr. John T. High 

140 No. Franklin St., Rocky Mount. 
Dr. George C. Hodgens 

402-403 Odd Fellows Bldg., Raleigh 
Dr. T. E. Hollema 

505 O'Hanlon Bldg., Winston Salem 
Dr. Mordicai Katzin* 

Jacksonville 
Dr. G. L. Lang 

7% So. Union St., Concord 
Dr. John C. Lockard 

28 Battery Park Ave., Ashville 
Dr. Richard A. Needles 

101 East Market St., Greensboro 
Dr. J. Smith Nifong 


105 Old Lexington Road, Winston-Salem 


Dr. W. W. Parker 
Masonic Bldg., Lumberton 
Dr. Robert J. Pearce 
118 N. Elm St., Greensboro 
Dr. J. D. Perry jr. 
oO idg., Winston Salem 
E. O. Roland 
Dr. James N. Rowland 
Hancock Blde., Oxford 
Dr. John R. Schafer 
First Natl. Bank Bldg., Statesville 
Dr. J. =r. Sowder 
821 “B” St.. North Wilkesboro 
Dr. Oswald M. Sowers 
304 O'Hanlon Bldg., Winston-Salem 
Dr. Gary B. Tourjee 
208 Gilmer St., Reidsville 
Dr. Nat Walker 
147% So. Main St., High Point 
Dr. Lee M. Wheless 
403 Security Bank Bldg., High Point 
Dr. Richard C. Whitfield 
208 E. Mason St., Franklinton 


NORTH DAKOTA 
Dr. M. A. Bursack 

502 Black Bldg., Fargo 
Dr. J. K. Galloway 

Devils Lake 


OHIO 
Dr. Nelson E. Abrahamsen 
2808 Clark Ave., Cleveland 
Capt. Albert V. Alder, USAF (MSC) 
$417 Reading Road, Dayton 
Dr. Neal J. Bailey 
2697 Cleveland Ave., Columbus 
Capt. Louis A. Baker, USAF, (MSC) 
2750 USAF Hospital 
Wright-Patterson AFB, Dayton 
Dr. R. C. Baxter 
246 Washington St. N. E., Warren 
Dr. Lois B. Bing 
Shaker Professional Bldg. 
3550 Warrensville Center Road 
Shaker Heights 
Dr. Paul S. Blum 
Equitable Bldg., Lancaster 
Dr. Frederick W. Blume 
43 Parkview, Logan 
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Dr. B. H. Bordwell 

Gas & Electric Bldg., Dayton 
Dr. Roger G. Boyd 

220 W. Main St., Fairborn 
Dr. Robert John Bray 

367 The Arcade, Cleveland 
Dr. W. S. Brent 

228 Second St. N. W., Barberton 
Dr. Samuel S. Campbell 

302 Sinclair Bldg., Steubenville 
Dr. Ralph P. Carifa 

2533 Summitt St., Columbus 
Dr. Wilson Rukenbrod Day 

922 First National Bank Bldg., Canton 
Dr. Ramie B. Dick 

1002 W. Washington St., Sandusky 
Dr. R. A. Dister 

717 United Bank Bldg., Cleveland 
Dr. L. D. Dolbear 

522% Broadway, Lorain 
ist Lt. Irving L. Dunsky, USAF 

2750 U.S.A.F. Hospital, WBAFB 

Dayton 
Mr. Arthur A. Eastman 

General Electric Company, Cleveland 
Di. V. J. Ellerbrock* 

School of Optometry 

the Ohio State University, Columbus 
Dr. Donald T. Elliott 

2596 N. High St., Columbus 
Dr. James H. Erbaugh 

615-616 Hulman Bldg., Dayton 
Dr. Jess Boyd Eskridge 

School of Optometry 

The Ohio State University, Columbus 
Dr. A. C. Evert 

13105 Miles Ave., Cleveland 
Dr. J. E. Fitzgerald 

1008 Hippodrome Bldg., Cleveland 
Dr. Glenn A. Fry 

School of Optometry 

The Ohio State University, Columbus 
Dr. Jack M. Fugate 

261 N. Chillicothe St., Plain City 
Dr. William M. Gabel 

5 Tippecanoe Drive, Tipp City 
Dr. Carroll D. Gaver 

711 N. Limestone, Springfield 
Dr. D. S. Goldschmidt 

129 N. Court St., Circleville 
Dr. Sylvester K. Guth 

General Electric Company, 

Nela Park, Cleveland 
Dr. Howard F. Haines 

74 South Third St., Columbus 
Dr. R. M. Hall 

National City Bank Bldg., Cleveland 
Dr. Phillip R. Haynes 

53 Hudson Ave., Newark 
Dr. Frederick W. Hebbard 

School of Optometry 

The Ohio State University, Columbus 
Dr. T. R. Hedges 

404 Columbus Ave., Sandusky 
Dr. E. L. Higgins 

1318 National City Bank Bldg., Cleveland 
Capt. Jerome A. Hirsch 

5314 Bayside Drive, Dayton 
Dr. William G. Hites 

Boardman Medical Center 

6960 Market St., Youngstown 


Dr. James M. Holahan 
1717 E. Third St., Dayton 
Dr. Kenneth A. Hoose 
Getz Block, Kent 
Dr. Richard Lee Hopping 
Doctors Bldg., 2676 Salem Ave., Dayton 
Dr. Charles B. Huelsman 
100 McGuffey Hall 
Miami University, Oxford 
Dr. D. G. Hummel* 
1318 National City Bank Bldg., Cleveland 
Dr. W. M. Inskeep 
145 No. High St., Columbus 
Dr. George F. Jones 
1135 E. State St., Salem 
Dr. M. H. Kauhl 
1318 National City Bank Bldg., Cleveland 
Dr. Jack Thomas Keith 
1185 S. Main St., Akron 
Dr. Il. W. Kinsey 
3l East College St., Alliance 
Dr. George W. Knox 
40 S. James Road, Columbus 
Dr. Paul L. Magnuson 
116 E. Main St., Lancaste 
Capt. Robert D. Metcalf, USAF, (MSC) 
\ero Medical Laboratory (WCLDBFYV) 
Wright Patterson Air Force Base, Ohio 
Dr. Robert K. Morrison 
12% West Winter St., Delaware 
Dr. Herbert G. Mote 
208 East State St., Columbus 
Dr. Roy E. Myers 
79 E. State St., Columbus 
Dr. Wayne Northrup 
109 E. Main St., McConnellvilk 
Dr. J. S. Nupuf* 
1342 N. Cleveland St., Canton 
Dr. William D. Paisley 
117 W. Second St., Ashland 
Dr. J. F. Pocock 
5Y West Main St., Chillicothe 
Dr. Jack Harvey Prince 
Dept. of Opthalmology, Medical School, 
The Ohio State University, Columbus 
Dr. E. E. Reese 
14 E. College Ave., Westerville 
Dr. Kenneth G. Robinson 
132 N. Elmwood St., Medina 
Dr. A. John Rose 
227 Main St., Chardon 
Dr. A. J. Rowe 
4248 Pearl Road, Cleveland 
Dr. K. S. Rowe 
225 W. Center St., Fostoria 
Dr. Arthur A. Schmidt 
1008 Hippodrome Bldg., Cleveland 
Dr. Morton J. Schomer 
5151 Warrensville Center Road 
Maple Heights 
Dr. O. A. Schuessler 
826 Provident Bank Bldg., Cincinnati 
Dr. Joseph L. Sharick 
167 W. Market St., Warren 
Dr. William A. Sherard 
1009 Whittier St., Columbus 
Dr. Wm. B. Simukka 
128 North Chestnut St., Ravenna 
Dr. Alpheus W. Smith, (Hon.) 
Dean of Graduate School 
The Ohio State University, Columbus 
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Dr. H. C. Snyder 

3704 Cheviot Ave., Cincinnati 
Dr. H. Riley Spitler 

Eaton 
Dr. W. Burnley Stephens 

1439 W. Third St., Dayton 
Dr. Richard B. Studebaker 

2525 Farhills Ave., Dayton 
Dr. Richard E. Talcott 

Suite 3, Miller Bldg. 

1520 Mentor Ave., Mentor 
Dr. J. Maurice Wareham 

602 N. Main St., Mt. Vernon 
Dr. Robert E. Welsh 

79 East State St Columbus 
Dr. H. Edward Welton 

2587 East 55th St., Cleveland 
Dr. Gerald Westheimer 

School of Optometry, 

The Ohio State Unversity, Coiumbus 
Dr. John J. Wey 

30 S. Park Place, Painesville 
Dr. Joseph A. Wey 

1) S. Park Place, Painesville 
Dr. P. A. Wilkinson 

120 Main St.. Wellington 
Dr. M. S. Willis 

Elyria Saving & Trust Bldg., Elyria 
Dr. Herbert D. Woolf 


Garfield Heights Medical Center Bldg. 


9710 Garfield Blvd., Garfield Heights 
Dr. John Zettel, Jr. 
612 Enquirer Bldg., Cincinnati 


OKLAHOMA 
Dr. E. B. Alexander 


Duncan 
Dr. G. W. Clay 
Ardmore 
Capt. Manie J. Ezell 
2792nd USAF Hospital 
linker Air Force Base 
Dr. W. S. Farmer 
718 Hales Bldg., Oklahoma City 
Dr. George Guinn Howe 
921 Maple St.. Duncan 
Dr. A. E. Reynolds 


206 Court Arcade Blde.. Tulsa 


OREGON 
Dr. Willard B. Bleything 


Skyline Bldg 

853 Wall St., Bend 
Dr. Harold M. Haynes 

School of Optometry, 

Pacific University, Forest Grove 
Dr. Charles A. House 

2014 Broadway, Bak: 
Dr. C. B. Margach 

School of Optometry, 

Pacific University, Forest Grove 
Dr. Carol B. Pratt 

School of Optometry, 

Pacific University, Forest Grove 
Dr. Raymond R. Roy 

318 S. W. Alder St., Portland 
Dr. James F. Wahl 

School of Optometry 

Pacific University, Forest Grove 


PENNSYLVANIA 


Dr. Irving Bennett 

1312 Seventh St., Beaver Falls 
Dr. A. H. Borland 

324 Temple Bldg., New Castle 
Dr. Harold Brande 

1218 13th St., Altoona 
Dr. David Brezel 

1320 South Broad St., Philadelphia 
Dr. Jacob Cohen 

2127 E. Washington Lane, Philadelphia 
Dr. I. William Collins 

602 High St., Pottstown 
Dr. Alvah R. Cooley 

Parry Bldg., Langhorne 
Dr. Gilda L. Coppola 

1302 Morris St., Philadelphia 
Dr. Maurice E. Cox, Editor 

Opt. J. & Rev. Optom. 

Chilton Co., 56th & Chestnut 

Philadelphia 
Dr. George Herbert Crozier 

3022 Frankford Ave., Philadelphia 
Dr. J. E. Crozier 

3022 Frankford Ave., Philadelphia 
Dr. John James Crozier 

6006 N. 6th St., Philadelphia 
Dr. Elmer H. Eger 

Oellig Bldg., Corapolis 
Dr. Milton J. Eger 

344 Franklin Ave., Aliquippa 
Dr. John D. Engle 

603 Markle Bank Bldg., Hazelton 
Dr. H. Ward Ewalt, Jr. 

Jenkins Arcade Bldg., Pittsburgh 
Dr. Theodore H. Feinman 

604 Monongahela Ave., Glassport 
Dr. Clif R. Ferguson 

916 Diamond Park, Meadville 
Dr. Albert Fitch, (Hon.) 

Pennsylvania State College of Optometry 

12th & Spencer Ave., Philadelphia 
Dr. Lawrence Fitch 

Pennsylvania State College of Optometry 

12th and Spencer Ave., Philadelphia 
Dr. Benton Freeman 

911 Hamilton St., Allentown 
Dr. Elmer S. Friedberg 

7 N. Hanover St., Pottstown 
Dr. David B. Ganse 

230 N. Duke St., Lancaster 
Dr. Luther A. Garns 

5433 Chester Ave., Philadelphia 
Dr. E. J. Gording 

1015 Graham Ave., Windber 
Dr. David S. Hamilton 

5433 Chester Ave., Philadelphia 
Dr. Wayne Helmbrecht 

Second Ave. at East St., Warren 
Dr. Chester H. Johnson 

220 Hampden Road, Upper Darby 
Dr. Robert James Johnson 

401 Main St., Latrobe 
Dr. Leonard Kanofsky 

217 E. State St., Kennett Square 
Dr. Harry Kaplan* 

1550 Pratt St., Philadelphia 
Dr. Malcolm H. Kelly 


29 South Third St.. Oxford 
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Dr. Herman Klein 

210 Dauphin Bldg., Harrisburg 
Dr. J. Donald Kratz 

158 Washington Ave., Souderton 
Dr. Howard A. Kress 

Mary Ann Bldg., Burgettstown 
Dr. Bernard Kushner 

6103 Lansdowne Ave., Philadelphia 
Dr. Edwin H. Manwiller 

3712 Garrett Road, Philadelphia 
Dr. Russell S. Manwiller* 

3712 Garrett Road, Philadelphia 
Dr. Wm. J. McEvoy 

15 E. State St., Doylestown 
Dr. Harry C. Morgan 

618 Braddock Ave., Braddock 
Dr. Robert Jay Morrison* 

505 N. Second St., Harrisburg 
Dr. John C. Neiil* 

5128 N. Broad St., Philadelphia 
Dr. R. C. Phillips 

909 Third Ave., New Brighton 
Dr. Wm. W. Policoff* 

68 S. Franklin St., Wilkes-Barre 
Dr. E. David Pollock 

1930 Chestnut St., Philadelphia 
Dr. George E. Rimby 

803 Church St., Royersford 
Dr. Vernon I. Ryan 

2024 72nd Ave., Philadelphia 
Dr. Onofrey G. Rybachok 

Pennsylvania State College of Optometry 

12th and Spencer Ave., Philadelphia 
Dr. Arthur Shlaifer 


Pennsylvania State College of Optometry 


12th and Spencer, Philadelphia 
Dr. F. W. Sinn 


Pennsylvania State College of Optometry 


12th & Spencer Ave., Philadelphia 
Dr. Frank M. Stever 

1109 West Main St., Norristown 
Dr. John C. Stull 

Washington 
Dr. Fred W. Sutor 

12 So. 12th St., Suite 1109 

Philadelphia 
Dr. Irving J. Suttin 

114 East Main St., Carnegie 
Dr. I. Teitelbaum 

507 Diamond Blvd., Johnstown 
Dr. R. R. Van Kirk 

122 West Ist St., Oil City 
Dr. Gordon W. Venable 

16 Armat St., Germantown 

Philadelphia 
Dr. A. D. Venuto 

1548 E. Passyunk Ave., Philadelphia 
Dr. William O. Vivian 

28 East 3rd St., Media 
Dr. William G. Walton, Jr. 

Pennsylvania State College of Optometry, 

12th and Spencer Ave., Philadelphia 
Dr. John R. Wittekind 

99 \W. Trenton Ave., Morrisville 
Dr. Richard J. Wixson 

8 West Sunbury St., Shamokin 
Dr. Melvin D. Wolfberg 

105 West Pine St., Selinsgrove 
Dr. LeRoy Robert Woodring 

922 Hamilton St., Allentown 


Dr. Arthur G. Wright 

137 W. Louther St., Carlisle 
Dr. N. A. Zevin 

1924 Main St., Northampton 


PUERTO RICO 
Dr. William J. Denton 


Ponce de Leon, 1708, Santure« 


RHODE ISLAND 
Dr. J. A. Bainton 

270 Westminster St., Providence 
Dr. Thomas Costa 

334 Westminster St., Providence 
Dr. Leo J. Lemoi 

24 Curson St., West Warwick 
Cdr. F. P. Mooney, MSC, USN 

U. S. Naval Hospital, Newport 
Dr. Lester L. Thomas 

Stadium Bldg . Woonsocket 


SOUTH CAROLINA 
Dr. A. E. Bellune 

Masonic Temple, Greenvill 
Dr. L. Wayne Brock 

338 No. Main St., Greenville 
Dr. W. C. Ezell 

Andrews Bldg., Spartanburg 
Dr. Ned P. Hobbs 

119 Cashua St., Darlington 
Dr. Clifford C. Johnson 

Andrews Bldg., Spartanburg 
Dr. B. B. Parks 


904 Pendleton St., Greenvill 


SOUTH DAKOTA 
Dr. P. O. Dickinson 

226 Midwest Bldg Aberdecet 
Dr. Donald P. Hines 

1114 Main St., Sturgis 
Dr. Charles J. Kruger 

8% West Main St., Vermillion 
Dr. Donald D. Slater 

Evans Hotel Bldg., Hot Spring: 
Dr. Ralph E. Wick 

810 Mount View, Rapid City 


TENNESSEE 
Dr. M. E. Broom 
Southern College of Optome try 
1246 Union Ave., Memphis 
Dr. James E. Clark 
Southern College of Optometry 
1246 Union Ave., Memphis 
Dr. Irving P. Filderman* 
811 Three Sisters Bldg., Memphis 
Dr. B. E. Kehl 
1590 Linden Ave., Memphi 
Dr. James F. Mangrum 
Southern College of Optometry 
1246 Union Ave., Memphis 


TEXAS 
Dr. B. W. Armistead 
406 LFD Drive, Littlefield 
Dr. Alfred I. Aron 
2221 Fulton, Houston 
Dr. Wilma Baber 
Vernon 
Dr. Glenn S. Burk 
406 LFD Drive, Littlefield 
Dr. Darrell B. Carter 
College of (Optometry 
University of Houston, Houston 
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ACADEMY GEOGRAPHICAL ROSTER 


Dr. Wm. L. Cheatham, Jr. 

307 Shell Bldg., Houston 
Dr. Herman H. Gerdes, Jr. 

1018 Washington Ave., Waco 
Dr. Nelson Greeman 

249 E. Hildebrand, San Antonio 
Dr. Theodore P. Grosvenor 

College of Optometry 

University of Houston, Houston 
Dr. William C. Kramer 

924 Prescott St., Kerrville 
Dr. S. K. Lesser 

307 Insurance Bldg., Fort Worth 
Dr. Max Levy, Jr. 

4411 Montrose Blvd., Houston 
Capt. L. R. Loper 

H.@., USAF School of Aviation Medicine 

Randolph Air Force Base 
Dr. Bernard Mazow* 

4118 Fannin St... Housto 
Lt. Comdr. John E. Milloy, MSC., USNR. 

1022 Collingswood Drive, Corp vuus Christi 
Majer M. Morris, USAF 

ol of Aviation Medicine, USAF 

Air Force Base 
Ir. Chester H. Pheiffer 

College ot (Jptometry 

University of Houston, Houston 
Dr. Mark Pomerantz 

Sinton 
Dr. J. G. Shelton 

Littlefieid Bldg., Austin 
Dr. Charles Reese Stewart 

College of ¢ Iptometry 

University of Houston, Houston 
Dr. Ira E. Woods 

406 LFD Drive, Littlefield 
Dr. Ralph Woolsey 

205-206 Palace Drug Bldg., Olney 
Dr. O. Reynolds Young 

6005-A Berkshire Lane, Dallas 


UTAH 


Dr. Bruce J. Parsons 
120 East 4800 South, Murray 


VERMONT 
Dr. Leland G. Chase 

10 Summer St., Springtield 
Dr. Alan E. Evens 

439 Main St., Bennington 
Dr. Douglas F. Green 

41 S. Williard St., Burlington 
Dr. Walter H. Johnson 

44 Bank St., St. Albans 
Dr. Katharine Jordan 

67 Main St., Brattleboro 
Dr. G. F. Preston 

10 N. Winooski Ave., Burlington 


VIRGINIA 
Dr. H. E. Cross 
202 Doniphan Bldg., Alexandttes 
Dr. Richard Feinberg 
litmus Optical Company, Petersburg 
Dr. Harold L. Friedenberg 
309 N. Second St., Richmond 
Dr. George C. Hill 
Norfolk Naval Shipyard, Portsmouth 
Dr. Carl A. Kauffman 
144 No. Main St., Suffolk 
Dr. William W. Royall, Jr. 
133 28th St. Mewport News 


Dr. R. A. Sherman 
Titmus Optical Company, Petersburg 
Dr. James P. C. Southall, (Hon.) 
kdgewood Lane, University 
Charlottesville 
Capt. R. Roswell Sullivan (MSC) USN 
Cheatham Annex Depot, Williamsburg 
Lt. ae J. Testa, MSC., U.S.N. 
.N. & T. Dispensary 
N. Norfolk 


WASHINGTON 
Dr. G. F. Kintner 
Linden 
Dr. H. L. Thomas 
Wenatchee Valley Bank Bldg., 
Wenatchee 
Dr. J. Wolff 
205 Rookery Bldg., Spokane 
Dr. Francis A. Young 
Department of Psychology, State College 
of Washington, Pullman 


WEST VIRGINIA 
Dr. John Townsend Collins 

Lewisburg 
Dr. Edward Fisher 

711'%4 Market St., Parkersburg 
Dr. Wm. Greenspon 

Elks Bldg., Bluefield 
Dr. W. M. Isiminger 

302 Jefferson Ave., Moundsville 
Dr. J. I. Rodgin 

306 Bland St., Bluefield 
WISCONSIN 
Dr. A. N. Abbott 

Schutz-Carr Bldg., Shawano 
Dr. Marilyn Brenne 

806 Marshall St., Manitowoc 
Dr. C. S. Bridgman 

Bureau of Industrial Psychology, 

University of Wisconsin, Madison 
Dr. Marguerite Thoma Eberl 

414 Wisconsin Tower, Milwaukee 
Dr. Robert F. Goswitz 

113 Bridge St., Chippewa Falls 
Dr. Marshall A. Marvelli 

106 East Grand Ave., Eau Claire 
Dr. Herman J. Raile 

327 Main St. Menominie 
Dr. Robert F. Scherzinger 

Van Hoff Bldg., Little Chute 
Dr. Paul N. Youngdale 

402 N. Spring St., Beaver Dam 
WYOMING 


Dr. J. A. Lane 
Newcastle 


VENEZUELA 
Dr. Julio Moros Guerrero 
Avenida Mexico 207, Este 4 
Caracas 
Dr. H. Lytton-Joseph 
Visual Science Center, Edifico Pacifico, 
Calle Real de Sabana Grande 
Sexto Piso, Apto 56, Caracas 


The asterisk denotes that the member is a 
Diplomate of the Contact Lens Section of 
the American Academy of Optometry. 

+Members of British Chapter, American 
Academy of Optometry. 
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Terry Judith Parkins 


Editorial Assistant 
Optometrists will confer a favor by sending news items of general interest for this 
department; such as relate to new instruments, clinical techniques, education, visual 
health and optometric legislation and organization 


TURVILLE ON QUEEN’S NEW YEAR HONORS LIST 

According to the A.O.P. News* Mr. A. E. Turville, described as 
“lately ophthalmic optician to the Birmingham University Health 
Centre,’ is among the names appearing in the New Year Honors List. 
Despite the description given, Mr. Turville will perbaps be better known 
to optometrists the world over in another context. 

During his long and very full career as an ophthalmic optician 
Mr. Turville has been on the General Council of the A.O.P. and was 
elected as president for six years. He has been a member of the Council 
of the British Optical Association and of the Joint Emergency Com- 
mittee where he was chairman for six years, when ill-health caused his 
retirement. He was a chairman of the Institute of Ophthalmic Opticians 
and served on the Council of the Joint Council of Qualified Opticians, 
when these bodies were in existence. 

In the international field he has represented Britain on the Execu- 
tive of the International Optical League and was elected to the presi- 
dency of the British Chapter of the American Academy of Optometry 
in 1953. He is also a Fellow of the Distinguished Service Foundation 
of Optometry (U.S.A.) and an honorary member of German and 
Danish optical associations. 

He is a Liveryman of the Worshipful Company of Spectacle Makers 
and the Ernest Aves Medallist for 1954. In 1957 he was awarded the 
B.O.A. Research Medal for his outstanding work in ophthalmic optics. 

As an educationist his most valuable contribution has been the 
organization of the examinations of the Scottish Association of Opti- 
cians. He has been the Adviser on Education and Examinations to the 
S.A.O. since 1936. He is also a B.O.A. examiner. 

Writing in the BRITISH JOURNAL OF PHYSIOLOGICAL OPTICS in 
June, 1933, he mentioned an “‘unequal latency of refractive errors as 
between the two eyes.” This was apparently the first reference ever 
made to what is now usually termed “‘uniocular difference in latency.” 
This led to much of the work Mr. Turville has done which included, 
amongst other things, the Esdaile-Turville equilibrium test, the Tur 


*Journal of the Association of Optical Practitioners. Issue January 8, 1959, page 7 
(London. ) 
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ville infinity balance, the Turville comprehensive unit and quite recently 
a new infinity balance unit and near diagnostic unit. 

Other matters that are closely connected with him are the Turville- 
Stewart ophthalmoscope, the Turville-Pascal dynascope, and the Tur- 
ville-Pascal photoscope. 

PREPAID OPTOMETRIC CARE IN CANADA 

The first national privately sponsored plan for prepaid optometric 
care was announced by the Canadian Association of Optometrists during 
January, 1959. The plan will operate on a non-profit basis through 
the newly organized Canadian Optometric Services, Inc., 32 Front St. 
West, Toronto |, Ontario. 

The Canadian Association of Optometrists has organized this new 
public service to provide comp-ehensive vision care at reasonable cost 
to organized groups or associations of Canadians from coast to coast. 
Under this new program two basic plans are available to enable vision 
care to be prepaid. These two plans are further adaptable to fit the 
specific needs of industry or groups of individuals. Under one plan 
Canadian Optometric Services pays the total cost of usual optometric 
services, including frames and lenses. Under the second plan the same 
coverage is provided except that the subscriber pays a small sum each 
time he requires professional attention. Premiums under the second 
plan are naturally lower. The program is flexable in that it may be 
added as an additional benefit to existing health and welfare plans. 

The cost of the plans will vary, depending on their type and extent 
of coverage, but a basic plan providing complete examining and refrac- 
tive services and ophthalmic materials will be between 65 - 80c per 
month per person, or as little as $1.95 to $2.10 per month for a 
family. The exact price will depend on such things as the occupation 
of the subscriber (i.e., some occupations are more demanding on the 
eyes than others). the age groups involved and so on. 

The Canadian Optometric Services program will cover the usual 
services supplied by an optometrist. At present the Canadian Asso- 
ciation of Optometrists estimate that one-third of the population is 
not seeing as well as it should and this new program is devised to make 
services of optometrists available to a larger number of patients than 
heretofore. 

With the establishment of this new service, Canadian optometrists 
move ahead of the optometrists in the United States. Only in Cali- 
fornia are similar plans available and these are, to a large degree, ser- 
vicing only certain union groups. Optometrists everywhere will watch 
this new development with much interest. 


‘ 
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LUMINOSITY FUNCTIONS OF ALBINOS 


The Indiana Chapter of the American Academy of Optometry 
contributed $225 to the Indiana University Division of Optometry in 
support of a preliminary study of the luminosity functions of albinos. 
The research will be done by Professor Ingeborg Schmidt. This is the 
third in a series of grants made by the Indiana Chapter in support of 
special research studies. 

Dr. Schmidt has collected the names and addresses of a number 
of albino patients who have been examined in the Optometry Clinic 
and plans to enlist their cooperation as subjects. Their spectral lumi- 
nosity responses will be determined by flicker photometry and com- 
pared to normals. This information should help determine the extent 
to which the structure of the central retinal region of albinos differs 
from that of normals. 


EYES ON COMMUNICATION BY BLICKLE & PASSE 


An outstanding article on technical writing has just appeared in 
Vol. XXIV, No. 3, 1958 of THE O-EYE-O, published by Beta of Epsilon 
Psi Epsilon at the Ohio State University. The Publishing address is 
58 East 12th St., Columbus, Ohio. 

This paper is entitled Eyes and Communication and is writt.n 
by Margaret Blickle, Ph.D. and Martha Passe, Ph.D. of the faculty 
of the University. Both teach technical writing in the English Depart- 
ment and their paper is full of good suggestions to be followed in 
planning and writing technical papers. This article should be read by 
all optometrists as it is a valued contribution to our literature. 

Dr. Glenn A. Fry, director of the School of Optometry, The Ohio 
State University, says that some extra copies of this issue of THE O-EYE-O 
are available and will be sent without cost to optometrists who request 
a copy. 

NEWS BRIEFS 

The 62nd annual American Optometric Association Congress will 
be held in Dallas. Texas, June 28 through July 1, 1959. Dr. Arthur 
Harris of Dallas will be general convention chairman. . . . The Benson 
Optical Company is building a new home office and laboratory build- 
ing at 18th and Park Avenue in Minneapolis. . . . The Southwestern 
Contact Lens Congress will be held at the Hotel Roosevelt, Waco, Texas, 
on March 21-23. Guest speakers will be Dr. John C. Neill, Phila- 
delphia: Dr. Bernard Mazow, Houston, and Dr. Robert Graham, 
Pasadena. . . . Bausch & Lomb has announced a new plastic Vernier 
Magnifier that enlarges scale lines for greater ease in reading. 


109 


7 
7 
> 
a7 
4 
a 


CURRENT COMMENTS 


The Saskatchewan Optometric Association held its 50th anniversary 


February 15-19 in Regina. . . . Dr. George L. Brown, Paulsboro, New 
Jersey, has been named chairman of the New Jersey Chapter, American 
Academy of Optometry... . The American Optical Company has intro- 
duced a new men’s cataract frame designed to minimize the appearance 
of high-powered lenses. . . . Dr. Louis Jaques, Los Angeles, will be 
the speaker at the Oregon Optometric Convention in Medford, May 
15-17. . . . Liberty Optical’s new heavyweight frame for men, the 


Spokesman #520, will have coast-to-coast distribution early in March. 
The 4th annual Eastern Seaboard Conference on Visual Training 
will be held in Washington, D. C., Shoreham Hotel on May 20-21. 
Dr. Robert A. Kraskin will be chairman. . . . The design of the new 
Shuron Rococo spectacle case is an embossed gold in a simulated 
Florentine pattern on imported vinyl. This is available on either a blue 
or brown base. 
The Optometric Center of New York has been granted a Charter 
by the Board of Regents of the University of the State of New York. 
. The Illinois College of Optometry has been notified that funds 
have been allotted to the College as the Federal Capital Contribution 
for the establishment of a National Defense Loan Fund under title II 
of Public Law 85-864 which is known as the National Defense Educa- 
tion Act. These funds are for student loans which are repayable over 
a 10 year period after graduation. . . . The annual post-graduate courses 
for optometrists at the Ohio State University School of Optometry 
will be given the week of June 15-19, 1959, on the campus at Colum- 
bus... . Dr. Melvin D. Wolfberg, Selinsgrove, Pennsylvania, has been 
elected alumni member of the Board of Trustees of the Pennsylvania 
State College of Optometry. .. . Mr. E. B. Higgins, Managing Director 
of the Canadian Association of Optometrists, writes that their Childrens 
Vision Committee has produced a 32 page manual entitled Childrens 
Viston Manual which contains the detailed procedure for conducting a 
screening program in schools, including an outline of the techniques 
involved, the equipment required, with a review of the public relations 
aspects of screening. This material will be sent to optometrists. The 
cost is $5.25 and orders should be sent to 32 Front Street West, Toronto 
1, Canada. 
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An ~~ | Interstitial keratitis, Stills disease, scarred or 
: infiltrated corneas are all conditions which will 
to . the usually result in a lowered level of acuity. 
partially The lowered level of acuity is generally associated 
sighted eee with the primary pathology, but often a secondary 
factor is contributing to the poor vision. This 
secondary factor, an irregularity of the corneal surface, 
may be corrected with a contact lens. The contact lens 
transforms the anterior surface of the precorneal fluid 
into a regular, spherical curve, thereby allowing a more 
uniform focus of the rays of light entering the eye. With 
See us at the FIRST WORLD this aid, many subnormal vision cases can look forward 


CONGRESS to more normal achievement through improved acuity. 


CHICAGO 
AUGUST ‘59 


The Plastic Contact Lens Company 
Dedicated to Knowledge and Research 


To the center 
of your contact 


> lens problem 59 E. MADISON ST. * CHICAGO 3, ILLINOIS 


ON ye \ 
s* 


Genuine Therminon lenses are formulated to absorb *Infra- 
Red Radiations, yet provide high visible light transmission. 
The result is clear vision with cool comfort. Prescribe gen- 
uine Therminon the next time a patient complains of dis- 
comfort. They are one of America’s finest absorptive lenses. 
All reliable laboratories can supply you with Therminon 
lenses, or write Therminon Lens Corporation, 63rd and 
University Ave., Des Moines, lowa, 


SERVICE 


is the infusion of many important elements 


The use only of recognized quality products The maintenance of a rigid inspection system 
Modern equipment and precision machinery in the processing of your prescriptions 
Highly skilled and experienced workmanship A personal friendly Rx service adapted to 
Sales policies constructive for the Profession your Optometric needs 

MINNEAPOLIS MINNESOTA WILLMAR 


49 Years of Quality First 


— 


Teddie Deluxe by Victory 


New ... smart... flattering . . . and featherlight — 
that’s Teddie Deluxe, another eyecatching original by 
Victory. The beauty of this frame is tastefully en- 
hanced by rich, two-tone hand engraving at temples 
and browline . . . and by rich colors in these combina- 
tions: Brown & Gold, Slate & Silver, Gold & Blue, 
Black & Silver, Silver & Gold, Slate & Smoke, Brown 
& Cognac, Silver & Taupe. 


Te Be Sure t's A VICTORY 


MINNESOTA 


621 West Lake St. 
Minneapolis 8, Minnesota 


OPTICAL COMPANY 


Exclusive Supplier — for the Profession 
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WATCHEMOKET 
optical accessories 


“STANDARD OF 
THE INDUSTRY” 


MEDICAL 
EYE 
SHIELDS 


Made of a plastic which is non-toxic to 
the skin, these medical eye shields will 
fit confortably over compress and will 
fit contours of the orbit with or without 
compress . . . feather-light . . . furnished 
with elastic band. 


Model #130 
Specify color: flesh, pink or black 


SAVERS 


WATCHEMOKET OPTICAL CO., INC. 


232 West Exchange Street * Providence 3, R. 1. 


IN CANADA: Levitt-Safety Limited, 
Toronto 10, Montreal 26, Winnipeg 


ANNOUNCEMENT BY 
Illinois College of 
OPTOMETRY 


Applications for admission to 
classes beginning September 8. 
1958 are now being received. 
Three year course 
of professional study 
Leading to the Degree of 
Doctor of Optometry 


Requirements for Entrance: 


Two years (60 semester hours or 
uivalent hrs.) in spe- 
cified liberal arts and sciences. 


WRITE FOR BULLETIN 
TO: REGISTRAR 
ILLINOIS COLLEGE 
of OPTOMETRY 
3241 So. Michigan Ave. 
Technology Center, Chicago 16, Ill. 


Glover FRAME CABINETS 


FITTING DESKS 
FRAME BARS 
OTHER DISPENSING ITEMS 


They are all designed to 
meet your specific needs. 


coven co. 


Box 4093 Austin 51, Texas 


COMPLETE OPHTHALMIC 


to the PROFESSION 
K GRINDING 


K MATERIALS 
ATERIA 


CONVENIENTLY LOCATED 
St. Paul, Minn. « Austin, Minn. « Bemidji, Minn. 
Watertown, $.D. « Grand Forks, N. D. 
8) THE WALMAN OPTICAL COMPANY 
229 Medical Arts Building Minneapolis 2, Minnesota 


FOUNDED IN NINETEEN HUNDRED FIFTEEN 
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Now Cyl than ever with a brand new temple! 
GAY LITE. 


GAY, LIGHT AND BEAUTIFUL... 
and new GAY ZYL temples are now 
available, as requested by many 
practitioners. 


The new GAY ZYL temple adds a 

special touch of comfort to beautiful 

GAY LITE. The swept around a 
end-piece provides the new and fresh asl 
design concept receiving highest 

acceptance from the fashion-minded .. . 


it ends old-fashioned end-piece droop. en UNIVIS 


Order colorful *GAY LITE with either zyl or 
aluminum temples through your Univis Laboratory. 


* Bronze, Mink, Goldlite, Black, Dusk ...with new GAY ZYL 
or ALUMALITE temples to match fronts. 


if its out-front, it's UNIVIS 
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YOUNGER-22 Seamless Lens 


YOUR PATIENT TAKES NO RISK with Younger- 
22s. If the patient cannot wear them for any 
reason, it will be replaced with a fused bi- 
focal of your choice at no additional cost. 


Frame shown: Liberty's famous Broker 215 


SEE IT... 


BUT IT’S THERE! 


That’s the beauty of the new Young- 
er-22 Seamless Lens—it accomplishes 
all the aims of the ordinary bifocal, 
yet to anybody on the other side of 
the lens, it looks like single-vision! 
Why is this important to presbyopes? 
Because the wearer no longer shows 
the telltale sign of aging: a visible 
bifocal segment. 

No one greets the threshhold of mid- 
dle-age with equanimity. The only 
reason a presbyope will accept visible 
bifocals today is that he or she is 
resigned to them as the only possible 
alternative to increasingly poor dis- 
tance-and-near vision. 

The new Younger-22 Seamless Lens 
is the first truly-invisible, optical- 
quality, dual-field lens. Not only is 
the segment invisible to the beholder; 
the wearer is not likely to be annoyed 
by the visible segment line; the soft 
transition zone between fields elimi- 
nates that. 

Your presbyopic patients will wel- 
come this ageless dual-field lens; con- 
vince yourself by trying a pair at 
your first opportunity ! 


2. Front surface 
quality and 


spherical accu- 
racy to millionths 
of an inch 


3. Soft transition 
greater comfort and 
less ‘bifocal shock’ 

than a fused segment 
tine 


4. Segment and transition 


1. 22mm usable segment with power 
deviation less than .05 diopters (4 
Newton rings) — 40% more precise 
than industry standards. 


size deviation less than 
0125mm, with no chro- 
matic aberration—color- 
free 


YOUNGER 


Los Angeles 15, California 
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